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The  TTnitbbsitt  of-  MumssoTA, ) 
MnntcAPous,  Minn.,  April  1,  1885.     | 

To  the  Pregident  of  the  UniverfUy, 

Deas  Bib:  I  have  the  honor  to  present  herewith  the  thir- 
teenth annual  report  on  the  geological  and  natural  history  survey. 
Accompanying  this  ie  a  copy  of  the  second  annnal  report  for 
reprint,  as  that  report  ia  constantly  requested  hy  librarians  and 
geologists  who  desire  to  complete  their  series,  and  has  been  ont 
of  print  for  several  years. 

"Very  respectfoUy,  yoar  obedient  servant, 

N.  H.  WiNCHELL, 

State  geologist  and  cnrator  of  the  general  moBenm. 
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6  THIRTEENTH  ANNUAL  REPORT. 

Till  be  in  the  fatnre,  oniess  tbe  l^jfilatore  orders  otherwise. 
Section  foar  of  this  bill  reads  as  follows: 

"Seo.  4.  The  rolamee  of  the  floal  report  of  said  survey,  as 
they  may  be  prepared  by  the  state  geologist  irom  time  to  time, 
shall  be  iseaed  in  an  edition  of  five  thoosand  copies  each,  and 
shall  be  distributed  in  the  name  of  the  board  of  regents  of 
the  University,  under  the  direction  of  the  state  geologist,  to 
scientific  and  edneational  Institntions,  and  to  individuals  as  fol- 
lows: 

"To  the  library  of  each  chartered  collie  and  sdentifio  insti- 
tntion  in  Minnesota,  three  copies  each;  to  each  normal  school, 
three  copies;  to  the  libnuies  of  t^e  institate  for  the  deaf  and 
mnte,  the  insane  asylams,  the  state  prison,  and  every  pnblio  li- 
brary in  the  state,  not  otherwise  designated,  one  copy  each;  to 
each  county  auditor  for  the  use  of  the  county,  one  copy;  to  each 
of  the  of&oes  in  the  capitol,  one  copy;  to  each  member  of  the 
board  of  regents,  three  copies;  to  the  Historical  Society,  and  to 
the  Minnesota  Academy  of  Sdenoes,  ten  copies  each;  to  each 
newspaper  published  in  the  state,  one  copy;  to  each  senator  and 
representative  of  the  present  Legislature,  one  copy;  to  the  gov- 
ernor and  lieutenant  governor,  each  one  copy;  to  each  assistant 
on  the  survey,  who  has  furnished  manuscript  or  iUnstrations 
published  in  the  report,  three  copies;  to  other  sdentists  in  Min- 
nesota, fifty  copies;  to  the  general  office  of  each  railroad  that  has 
furnished  aid  to  the  survey,  three  copies;  to  the  library  of  each 
high  school,  famishing  students  fitted  for  the  freshman  dass  of 
the  Btate  University,  one  copy;  to  the  state  library  of  each 
state  in  the  Union,  one  copy;  to  each  state  university  and  col- 
1^^  of  agriculture  and  mechanic  arts,  one  oopy;  to  the  geolo- 
gists and  naturalists  of  other  states,  two  hundred  copies;  to  the 
library  of  the  University  of  Minnesota,  two  hundred  copies;  to 
other  colleges  and  scientific  institutions  in  the  United  Btates, 
one  hundred  copies;  to  foreign  institntions  and  scientists,  one 
hundred  copies;  and  to  the  state  geologist,  twenty-five  copies. 
The  remainder  shall  be  deposited  in  the  State  University,  and 
shall  be  sold  at  such  prices  as  the  board  of  r^ents  may  deter- 
mine; and  the  proceeds  of  such  sales  shall  be  used  by  said  re- 
gents for  the  purchase  of  apparatus  and  books  for  the  survey, 
and  after  its  completion,  for  the  departments  of  nataral  scienoe 
at  the  State  University." 
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factnre,  bnt  shonld  be  redaced  where  they  are  mined.  Their 
market  will  for  the  present  be  in  the  east,  bat  their  altimate 
consnmptioD  vill  be  in  the  west  where  the  settlement  and  rapid 
development  of  the  country  demand  iron  for  all  the  appliances 
into  which  Iron  enters.  The  freightage  of  the  manufactured 
products  directly  from  Minnesota  to  supply  this  western  demand 
will  ultimately  be  seen  to  be  so  much  cheaper  than  the  carriage 
of  the  ores  etist  and  the  manufactured  articles  again  west,  that 
the  ways  and  means  for  avoiding  this  double  freightage  will  be 
sought  and  found  by  the  shrewd  capitalists  of  the  state.  Such 
articles  would  compete  snocessfnlly,  in  the  western  markets,  with 
those  of  eastern  manu&cture.  The  coal  of  Iowa  or  Illinois 
would  have  to  take  the  place  of  that  of  Pennsylvania,  unless 
charcoal  could  be  substituted. 
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RECONNAISSANCES. 


(a).     NoUs  of  a  reamnaitaanee  into  iljpe  cowdj/,  May,  1884. 

This  trip  of  observation  vm  made  at  the  instance  and  Boiici- 
tation  of  Mr.  G.  Tharaldaon,  of  Langliei. 

TAe  drift.  Along  the  nev  railroad  exteoding  northwestwardly 
from  Minneapolis  to  St.  Cload  are  varionfi  new  and  interesting 
expoeares  of  the  drift  deposits,  which  deserve  a  carefh)  inspec- 
tion. They  exhibit  the  relations  of  the  gray  and  red  (ills,  the 
gray  overlying  the  red  and  finally  prevailing  entirely.  There 
are  also  gravel  deposits,  and  patches  of  laminated  clay.  Korth- 
west  of  this  moraine  the  snrbce  is  flat.  At  onoe  this  flat  tract 
is  seen  to  consist  of  gravel  derived  from  the  gray  till,  containing 
Cretaceons  bite.  At  Bodgers  Siding  the  coantry  is  Umbered, 
and  andalating,  the  till  being  gray,  and  very  flue. 

At  the  crossing  of  Crow  river  the  gray  till  becomes  converted 
into  and  overlain  by  a  pebbly  clay,  and  then  by  a  finer  loess, 
which  last  shows  ten  to  fifteen  feet  in  thickness  at  the  first  (onter) 
cats.  There  is  some  gravel  and  sand  considerably  tinted  with 
red,  indicating  the  proximity  of  red  till  deposite.  At  a  few 
pointe  a  red  till  is  seen  at  the  lower  levels.  After  crossing  the 
river  the  country  is  timbered  and  rolling  for  aboat  two  miles, 
bnt  the  surfsice  consists  of  this  loess,  or  fine  silt  without  boul- 
ders. It  then  becomes  flat'  or  undulating,  and  the  soil  rather 
sandy,  though  probably  a  till,  and  occasionally  is  red,  but  mainly 
gray —  especially  gray  in  the  upward  swells  and  ridges  that  are 
cut  by  the  grade. 

Monticello  is  on  a  gravel  plain  bnt  few  feet  above  the  river, 
which  is  apparently  analogous  to,  if  not  identical  with  that  on 
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which  St.  Cload  ia  sitaated,  though  at  the  latter  point  it  ia  e^ 
parently  aboat  two  milee  in  width. 

Bed  granite  is  to  be  seen  near  the  railroad  bridge  over  the 
Sank  river,  near  St.  Cload.  On  crofising  the  river  the  grade  as- 
cends, apparently,  to  a  higher  fiat  than  the  St.  Cload  flat,  which 
likewise  oonsiBts  of  gravel — at  least  there  is  no  blufi'on  the  eaat 
side,  bat  the  road  rnoa  ftvm  the  plain  directly  on  to  the  bridge 
which  is  aboQt  fifteen  feet  above  the  water,  while  on  the  west 
side  it  enters  outs  in  gravel  blnffl  abont  fifl^en  feet  higher  than 
the  grade.  With  eotne  nndolations  this  gravelly  flat  continaes 
to  St.  Joeeph,  Uie  railroad  cats  only  showing  gravel. 

West  from  St.  Joseph  the  sarface  becomes  broken  and  rolling, 
yet  consists  of  gravel.  This  gravel,  however,  in  the  distance  of 
abODt  a  mile  from  Watab  creek,  in  the  direction  of  the  railroad, 
givea  place  to  a  red  till,  even  morainic  till  on  the  east  nide,  and 
^en  also  on  the  west  side.  This  is  the  condition  of  the  sarface 
at  Coll^eville.  This  red  till  becomes  yellowish,  verging  toward 
gray,  interspersed  with  tamarack  swamps.  Asared  tilt,  however, 
it  apparently  oontlnnea  to  Avon,  and  to  Albany,  but  with  vari- 
ations to  a  yellowish  color.  Jost  west  of  Albany  a  characteris- 
tic gray  till  appears,  lying  over  the  red,  bnt  is  rather  pebbly 
instead  of  stony,  and  the  sarface  becomes  smooth  or  gently  un- 
dalating,  and  oontinnes  so  to  Freeport.  At  Melrose  this  gray 
till  is  covered  by  a  loess  loam,  dae  appar<>ntly,  to  the  former 
action  of  Sank  river  in  the  valley  of  which  Melrose  is  sitaated. 
At  the  crossing  of  Sank  river,  west  of  Melrose,  the  blnfi'  cut  con- 
sists of  gray  till,  15  feet. 

At  Sauk  Centre,  on  the  diorite  rock,  oltnated  about  half  a 
mile  sontlteast  fVom  the  railroad  station,  the  glaciation  mns  42° 
east  of  south  (trne  meridian). 

Oryrtaaine  rockt  at  Sattk  Centre.  This  is  a  dark  speckled  rook 
consisting  almost  entirely  of  hornblende  and  feldspar,  the  rela- 
doos  of  which  to  the  red  granite  lying  adjacent,  are  hid  by  drifl;. 
The  red  granite  is  abont  20  feet  distant  (north)  from  the  dioryte. 
The  dioryte  resembles  that  at  "the  point,"  at  Little  Palls,  in 
having,  over  part  of  its  upper  eariboe,  where  planed  by  glacia- 
tion, the  alternating  lines  of  predominating  feldspar  with  pre- 
dominating hornblende,  causing  an  appearance  as  of  lamination, 
or  at  least  a  coarse  gneissic  structure.  Except  this,  and  some 
joiotage  planes,  it  is  homogeneous  and  massive,  and  is  exposed 
over  an  area  of  aboat  a  square  lod.  At  several  places,  extend- 
ing for  forty  rods  further  southeast,  on  land  of  Mr.  Gates,  Qua 
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dioryte  is  fonncl  in  outcrop,  aad  has  beea  qaarried.  It  is  here 
a  Jointed,  angular,  firm  rock,  the  same  as  at  the  point  on  Mr. 
Carl's  land,  deecribed.  It  shows  milky-opaqae  qnartz,  visible  to 
the  unaided  eye,  thoogh  no  qnartz  can  be  thus  disoerned  in  it  at 
Hr.Oarl's.  It  disintegrates  more  rapidly  than  the  granite.  While 
it  appears,  in  bolk,  massive,  it  has  freqaent  joints  rnnning  in  all 
directions,  facilitating  the  rnde  methods  of  quarrying  that  have 
been  pursned.  The  ontvard  aspect  of  the  genertU  surface  is 
mnch  like  that  of  some  disintegrated  portions  of  the  Dnlnth 
gabbro  range. 

The  adjacent  red  granite,  Thich  might  be  called  gneiss,  has 
about  ten  times  as  mndi  area  of  exposed  Bur&ce  as  the  forego- 
ing. It  endoeee  bands  and  patches  of  mica  schist.  It  has  an 
abundance  of  evident  quartz,  and  some  of  the  orthoclase  crystals 
are  two  and  a  half  inches  in  diameter,  especially  when,  somewhat 
in  the  manner  of  veins,  the  red  granite  interpenetrates  and  cuts 
across,  the  schists.  Sometimes  it  mns  ia  vanishing  narrow 
seams  coincident  with  the  schistose  direction,  and  sometimes  it 
cuts  boldly  across  it,  the  schists  then  having  apparently  an  angu- 
lar, fractured  termination.  This  mica  schist  is  firm,  quartzose, 
and  occasionally  green  as  if  with  epidote,  and  would,  in  man; 
places,  properly  be  styled  a  gneiss.  Its  stmctnre  mns  60°  cast 
of  north  (tme  mer.),  and  is  nearly  vertical,  but  in  some  cases  is 
at  a  small  angle  (two  or  three  degrees)  wiUi  a  perpendicular,  tJie 
dip  being  toward  the  south.  At  anoth»'  point  this  structure, 
which  stands  about  vertical,  runs  north,  88°  east  (tme  mer.).  It 
is  here  disturbed  by  a  network  of  veins  of  the  red  granite,  and 
becomes  exceedingly  firm  and  dark  colored,  being  really  a  dark 
gneiss.  In  the  most  of  this  mica  schist  hornblende  is  more  abund- 
ant than  mica,  the  former  constituting  lite  bulk  of  the  dark  in- 
gredient', and  the  latter  appearing  at  the  planes  of  easy  separa- 
tion. 


It  is  only  in  the  southern  part  of  this  red  granite  that  it  has 
any  involved  dark  schists  or  gneiss;  and  the  nearest  part  is 
twenty  feet,  from  the  foregoing  dioryte.  If  there  be  a  superposi- 
tion, as  indicated  by  the  slope  of  the  upper  surfiioes,  the  dioryte 
lies  under  the  granite.    (See  figure  1.) 
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F.  Btutke,  8.  W.  t  aeo.  3,  T.  125,  38,  s  short  distance  west  of 
Gleowood.  One  in  this  vidnity  is  known  as  White  BearmouKd. 
This  risee  about  200  feet  above  the  lake,  bat  is  sitaated  on  a  oat- 
arai  conical  hill.  This  1b  on  the  north  side  of  the  lake,  about 
three  milee  from  Glenwood.  ITumerons  other  mounds  are  on 
the  low  land,  aonthweet  of  the  White  Bear  nionnd,  on  the  north 
side  of  Pelioui  lake;  also  north  of  White  Bear  mound,  and  north- 
weeterly,  scattered  over  the  npland  prairie. 

Minnevxuka  lake.  This  lake,  aooording  to  statements  of  dti- 
zend  of  Glenwood,  waa  originally  deeignd:ed  by  an  Indian  name, 
meaning  Ditk  lake,  beoause  of  its  being  in  a  low  basin.  After 
that,  when  the  ohie^  White  Bear,  was  buried  in  a  high  hill  on 
the  north  shore,  it  was  called  White  Bear  lake.  After  a  time  it 
was  changed  to  lake  Whytple,  from  bishop  Whipple,  of  Faribault, 
and  by  act  of  the  state  Legislature  of  1883  it  was  again  changed 
to  Minnetoaska,  or  Oood-water.  It  is  said  to  be  86  feet  deep  in 
its  deepest  part,  and  aver^ee  about  forty  feet,  and  there  is  no 
known  evidenoe  of  its  having  ever  stood  at  a  higher  level. 

This  lake  basin,  which  Is  also  known,  focetionsly,  as  the  "  Pope 
county  cellar,"  seems,  to  one  approaching  it  from  the  east  by  way 
of  the  St.  Pan],  Minneapolis  and  Manitoba  Railway,  as  he  first 
views  it  from  the  railroad  station,  like  some  grand  excavation 
in  therocky  formation  of  the  country.  Thesmooth,  high  prairie, 
which,  as  a  gravel-strewn  plain,  extends  moootononsly  north- 
eastward fWim  the  east  end  of  the  lake,  breaks  off  rather  suddenly 
toward  the  west  in  a  remarkable  depression  of  about  240  feet, 
and  in  this  depression  the  expanse  of  the  lake  appears.  There 
has  been  discovered,  however,  no  rock  bed  in  any  of  its  blafife, 
which  consist,  everywhere,  of  drift  materials  only. 

A  limeelone  mow,  lying  among  the  drift  hills  K.  G.  \  seo.  18, 
T.  126,  37,  owned  by  Mrs.  Sarah  Peterson,  in  the  upper  part  of 
the  blnffe  that  enclose  the  lake,  was  suspected  to  be  an  outcrop 
of  the  native  beds,  and  waa  so  reputed.  It  was  careftilly  ex- 
amined. Its  strata  are  nearly  horizontal  dipping  N.  W.  about 
2  degrees,  and  on  excavation  in  front  it  maintains  a  perpendic- 
ular face  as  ftj*  as  dug,  developing  a  thickness  of  at  least  6}  feet. 
With  a  probe  it  was  fonnd  to  run  under  the  soil,  southward, 
about  9  feet.,  but  beyond  that  the  probe  passes  too  deep  without 
striking  it  to  allow  of  its  being  contiononstn  situ.  On  lower  ground, 
in  the  vicinity  of  this  limestone  mass,  are  several  large  boulders 
of  coarse,  red  granite,  some  being  ten  feet  in  diameter.  About 
the  shores  of  the  lake  are  occasionally  found  bits  of  Cretaceous 
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lignite.  It  was  stated  that  one  maD  fonnd  a  piece  as  large  as  he 
oonld  carry.  It  Menu  to  come  from  below  the  water,  siDoe  it  is 
-  said  to  appear  ^fter  heavy  Htonns. 

The  drift  btuffa  at  the  east  end  of  the  lake,  have  an  avera^ 
hjght,  as  measured  by  aneroid,  of  248  feet  above  the  level  of  the 
lake,  bat  some  of  ttie  hills  adjacent  rise  aboat  26  feet  higher. 
These  biUs,  and  the  general  flat  snrfaoe  extending  northeast- 
wardly, are  composed  superficially,  and  largely  of  gravel  and 
saud.  The  effect  of  winds  and  storms  on  this  deposit  has  been 
to  ancover  and  make  snperflcial  nameroos  transported  bonlders, 
espeeially  thronghont  that  part  which  has  a  broken  contour. 
Thns  the  apparent  abundance  of  boaldera,  large  as  it  is  in  the 
original,  in  comparison  with  that  of  bonlders  in  ordinary  till,  is 
snperficially  mnch  increased.  They  are  innumerable,  some  of 
them  being  two  or  three  feet  in  diameter.  In  some  places  they 
literally  cover  the  snrfooe  with  a  oontinaons  pavement.  These 
blnfb  appear  rough  and  hilly  jnst  at  the  lake,  and  between  the 
station  and  the  lake.  From  their  summits  the  prairie  level, 
flat  or  moderately  undulating,  is  maintained  eastward;  but 
toward  the  northwest  the  sur&«  is  rough  and  stony,  exhibiting 
the  characters  of  a  glacial  moraine,  extending  to  the  south  of  lake 
Beno. 

Below  this  covering  of  gray  gravel,  which  seems  to  be  SO  to  75 
feet  thick,  these  blnfl^  are  composed  of  gray  till.  This  is  evinced 
by  the  composition  of  exposed  cute  and  slides  in  the  frequent 
ravines.  This  underlying  till  sheds  the  water  that  penetrates 
downward  in  the  gravel,  causing  nnmeroua  springs  which  are 
fbund  at  about  the  same  horizon  in  the  bluf&,  all  about  the  eaat 
end  of  the  lake.  The  spring  waters  gather  into  little  creeks,  and 
one  of  these  was  caused  to  run  a  small  flouring  mill  till  a  few 
years  ago.  The  village  of  Glenwood  is  supplied  with  excellent 
wat«r  by  a  pipe  running  beneath  the  surface  of  the  ground  from  an 
artificifU  reservoir  in  which  several  of  these  springs  are  concen- 
trated, one  hundred  and  forty  feet  above  the  village.  The  re- 
sultant pressure  is  sufficient  to  throw  a  stream  (^om  the  hydrants 
in  the  streets,  over  any  of  the  houses  of  the  vill^e. 

The  high  bluffe  which  appear  at  the  east  end  of  the  lake  are 
not  so  conspicuous  further  west.  They  insensibly  diminish,  and 
descend  Anally  to  the  ' '  outlet, ' '  where  the  general  level  is  but  a 
few  feet  higher  than  the  lake  itself.  In  the  same  manner  the 
south  shore  descends  toward  the  west. 

Between  the  tops  of  the  hills,  at  the  railroad  station,  and  the 
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andalatiug  or  rolling  snrfoce  on.  which  Oleovood  village  U  situ- 
ated, a  distance  of  about  a  mile,  are  carious  knolls,  more  or  lees 
elongated,  of  gray,  or  yellow,  till,  rising  in  the  midst  of  a  gen-  . 
eral  till  area.     The  general  contour  of  the  blnGT  at  the  east  end 
of  thia  lake  is  shown  by  figure  2. 


ng.z. 


Exphnatim  of  Figiirti. 

1.  Gray  gravel  uid  aand,  with  tuanj  atonea  and  boulders. 

3.  Yellow  till,  witb  few  stonea  and  bonlden. 

3.  Place  of  Olenwood  Tillage. 

4.  Place  of  Olenwood  atatiou. 

The  moraine  which  passes  along  the  east  end  of  lake  Minne- 
waska  is  from  one-half  to  three-quarter  mile  distant  from  the 
lake,  and  extends  N.  W.  from  Olenwood.  It  is  characterized,  at 
one  and  two  miles  north  of  the  station,  by  more  numerous  gran- 
ite boulders,  strewn  over  the  tops  of  the  knolls,  among  them 
being  some  of  limestone.  The  coantry  three  miles  northwest  is 
rough,  even  very  rough,  some  of  the  hillocks  rising  100  feet 
higher  than  the  station.  LakeBeno  is  said  to  beforty  feet  higher 
tluin  the  railroad  station  at  Olenwood.  East  from  the  station 
the  sur&ce  becomes  smooth,  but  shows  a  very  slight  eastward 
decline,  for  at  least  a  distance  of  about  two  miles.  From  Glen- 
wood  the  line  seems  to  pass  more  southerly,  into  Barsness. 

Springs.  Allusion  has  already  been  made  to  the  singular  and 
persistent  spring-coarse  along  these  blu&,  reminding  the  be- 
holder of  the  similar  effect  of  the  green  shales  of  the  Trenton  in 
Fillmore  and  other  counties  in  forming  a  line  of  springs  near 
the  tops  of  the  St  Peter  blaffe  in  those  counties.*  These  springs 
afford  a  strongly  calcareous  water,  and  in  favorable  positionsde- 
posit  a  copious  sediment  of  tufa.  Such  deposits  are  found  on 
S.  W-  i  sec.  2,  T.  125,  38,  on  the  land  of  Daniel  F.  Bartke,  and 
on  that  of  Stillman  Ayers.  It  is  here  deposited  on  growing  moss 
and  leaves,  and  lies  at  100  to  150  feet  above  the  lake.  The  water 
is  shed  by  the  underlying  clayey  till.     In  similar  circnmstancee 

•Fiml  T«p«rt,  »ol.  1,  p.  214. 
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are  fonad  local  beds  of  peat,  maintained  on  the  face  of  the  bluff 
below  HQch  springs.  Some  of  tlie  water,  on  flowing  again  throogh 
the  bog  becomes  sulphuretted,  and  similar  to  that  of  Mr.  Bryau 
near  Minnesota  City,  in  Winona  county. 

Another  scarce  of  springs,  apparently  below  the  clay,  gives 
chalybeate  water.  This  sonrce  gives  origin  to  the  springs  that 
issue  at  much  lower  levels  along  some  of  the  larger  creeki)  that 
cat  the  hlnSs  in  the  same  vicinity.  They  are  distinct  from  the 
lime-depositing  springs. 

Brick  are  made  at  Glenwood  by  John  Alton.  They  are  of  a 
light  red,  or  yellow-red  color,  and  sell  for  ten  dollars  per  thoo- 
sand.  Mr.  Alton  also  barns  quicklime,  from  boulders  gathered 
on  the  snrfiice. 

MiU8.  There  are  three  mills  on  the  Chippewa  that  serve  the 
formers  of  southeastern  Pope  county,  viz?:  Swift  FaJls  miU, 
Marine  mill  and  West's  mill.  The  first  is  a  roller  mill,  but  the 
others  are  stone  mills,  with  three  run  in  each. 

Trees.  The  native  trees  of  southern  Pope  county  are  as  fol- 
lows :  Bur  oak,  bass,  elm,  ironwood,  aspeu.  white  ash,  plum, 
boz-elder,  willow,  sugar  maple,  balm  of  Gilead  (in  Langhei), 
black  ash,  juneberry,  red  elm,  cottonwood,  black  cherry,  hack- 
berry —  no  black  o^,  nor  white  oak. 

The  Blue  Mounds,  a  remarkable  ridge  of  drift  materials  ma- 
Ding  through  the  sonthem  portions  of  Blue  Mounds  and  Barsness 
townships,  a  portion  of  which  is  illustrated  by  the  accompanying 
sketch-map  (Fig.  3)  has  been  described  by  Mr.  Upham  in  the 
eighth  annual  report.*  This  ridge,  where  sketched,  consists 
eeaentially  of  the  coarser  drift  materials,  gravel  and  sand  pre- 
dominating, overstrewn  and  intermingled  with  boulders.  The 
pebbles  are  some  of  them  from  the  Cupriferous,  such  as  dark 
amygdaloids,  melaphyr,  epidote  and  quartz,  and  numerous 
greenstones.  But  the  most  of  the  lai^er  stones  are  granite  and 
hornblendic  schists,  with  Winnipeg  limestone.  The  bulk  of  the 
entire  range  seems  to  be  gravel  and  sand,  as  evinced  by  the  great 
depth  of  some  of  the  depressions  which  only  rarely  contain  any 
witter  and  by  little  cnte  along  the  roadside.  It  is  a  distiuct,  and 
almost  a  simple,  range.  Along  its  north  side  in  the  valley  of 
Signalne6  creek  it  is  flanked  by  a  subordinate  parallel  range  ris- 
ing about  half  as  high  as  the  main  range.  This  range  is  also 
composed  of  gravel  and  sand.      It  is  interrupted,  sometimes 

•  El|ht  npoTt,  p.  78. 
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doable,  and  presents  all  the  characters  of  a  glacial  kame.  It  runs 
into  and  blends  with  the  main  range  on  the  town  litie  of  Bars- 
aess,  where  it  Beenis  to  oontribate  its  contents  to  that  range,  caus- 
ing the  highest  point  in  the  whole  series,  so  far  as  seen,  in  this 
vicinity.    Toward  the  west  the  Blue  Mounds  are  lost  in  crossing 


wg.a. 


the  valley  of  Outlet  creek,  or  the  valley  which  Signalues  creek 
occupies,  for  Outlet  creek  comes  through  drift,  and  has  approxi- 
mate bluffs  till  it  enters  the  Signalnes  valley. 

On  each  side  of  the  Blue  Mounds  range  is  a  distinct  valley, 
that  on  the  north  side  beine  bounded  abrut>tlv  on  the  north 


idbyGoOgle 


STATE  GEOLOGIST.  19 

Toward  the  soath  farther  the  till  surface  continaes  to  rise,  and 
becomes  approximately  flat  or  smoothly  uudulating,  within  a 
mile.  In  section  1,  Langhei,  next  the  BolllDg  Fork  township 
line,  the  elevation  ia  1,347  feet,  as  determined  by  aneroid  under 
favorable  clrcnmstances,  the  connection  being  made  with  Benson 
station  which  is  1,042  feet  above  mean  tide. 

From  the  high  land  in  Langhei  the  "blue  mounds"  appear 
lower  than  the  moraine  at  Olenwood,  and  with  a  glass  the  former 
can  be  seen  running  along  eastward  into  Barsness  as  an  isolated 
single  ridge,  the  distant  moraine  being  seen  over  it. 

According  to  Mr.  G.  Thasaldson  the  Blue  Mounds  consist  en- 
tirely of  sand  at  the  point  where  the  highway  from  Glenwood  to 
Benson  crosses  them,  which  is  abont  three  miles  east  of  the  point 
above  described.  The  same  was  stated  by  Mr.  Signalnes.  Mr. 
Upham  also  describes  mount  Tom,  in  Colfax,  Kandiyohi  county, 
as  composed  of  coarse  drift  materials,  largely  gravel  and  sand, 
this  hill  being  in  the  supposed  eastward  extension  of  the  "blue 
moonds." 

As  to  the  oriffin  and  nature  of  this  ridge  of  gravel  and  sand,  it 
presents  all  the  characters  of  a  glacial  kame;  but  its  gigantic 
proportions,  if  of  that  nature,  would  make  it  rank  among  the 
largest  ever  described  in  this  country,  since,  according  to  Mr. 
npham,  it  can  be  traced  distinctly  for  a  distance  of  atwut  forty 
miles.  Mr.  0pham  has,  besides,  regarded  it  rather  aaa  terminal 
moraine,  produced  by  ice  moving  in  a  northeasterly  direction. 
While  it  seems  necessary  to  give  this  ridge  furtber  examination, 
with  special  refisreuce  to  the  nature  of  its  contents,  its  actual 
width,  continuity  and  location,  before  its  origin  can  be  considered 
understood,  there  are  some  surrounding  facts,  and  theoretical 
considerations,  which  indicate  strongly  that  this  range  of  drift 
hills  is  more  of  the  nature  of  a  kame,  dne  to  the  action  of  an 
immense  glacial  river,  in  glacial  times,  than  of  that  of  a  terminal 
moraine  formed  by  glacier  ice.  The  same  facts  and  considera- 
tions would  also  indicate  that  the  "Dovre  moraine,"  in  Kandi- 
yohi county,  is  another  great  kame  of  gravel  and  sand. 

The  flat  country  at  Benson,  which  is  sandy  and  rather  poor  for 
wheat,  extends  several  miles  in  width  east  and  west.  It  is  due 
to  the  former  action  of  the  Chippewa  river,  which  now  runs  but 
little  below  the  general  level,  and  which  formerly  must  have 
spread  widely  over  the  country,  spreading  sand  and  sandy  clay. 
This  sandy  loam  is  twenty-two  feet  thick  at  Benson.  All  wells 
get  water  at  the  bottom  of  it,  on  the  clay. 
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(ft)  ,Vo(m  of  a  trip  across  the  Meaabi  ra)ige  to  Vermilion  lake. 

This  excursiou  was  made  for  the  pnrpose  of  obtaining  samples 
of  the  Vermilion  ore,  for  exhibition  at  the  World's  lodostrial 
and  Cotton  Centennial  Exposition,  at  New  Orleans.  A  few  ob- 
eerrations  of  geological  interest  were  also  made. 

Bur/ace  features.  First  —  There  are  two  belts  of  morainic  ac- 
cnmulations  noticeable  between  the  lake  Superior  shore  and  Ver- 
milion lake.  One  is  south  of  the  crossing  of  the  Cloquet  river, 
about  twenty  miles  from  Two  Harbors  (Agate  bay,  of  the  pre- 
vious repoi'ts);  the  seeoud  is  from  two  to  five  miles  north  of  the 
crossing  of  the  St.  Lotiis  river.  This  is  remai'kable,  not  tor  the 
hight  of  the  hills  of  which  it  is  composed,  as  they  are  from  t*?u 
to  thirty  feet  high;  but  for  their  composition  and  their  abrupt, 
and  marked,  aud  distinct  outlines.  These  hills  and  ridgee  ai'e 
short  and  sharp,  aud  appear  to  consist  very  largely  of  boaldera 
of  gray  gabbro,  the  till  being  gray  and  stony.  On  the  north  side 
of  the  former  of  these  moraines,  on  bothsidesofthe  Cloquet  river, 
the  surfa<!e  is  smooth,  and  consists  of  gravel  and  sand,  clothed 
with  Banks'  pine.  These  flats  extend  to  the  Wisacode,  but  they 
become  swampy.  After  passing  the  Wisacode  are  seen  occasional 
low  ridges  and  knolls  with  white  pine  and  birch,  but  cedar  and 
tamarack  elsewhere  prevail,  with  extensive  peat  bogs.  At  the 
crossing  of  the  St.  Louis  there  is  no  deep  valley,  only  a  shallow 
one  on  drift  and  boulders,  eight  or  t«n  feet  deep.  Timber  mainly 
spruce  and  tamarack,  even  on  the  higher  portions.  Soil  good, 
loamy,  rather  darker  than  the  till  below,  but  showing  no  black 
loam  like  that  on  the  prairies.  The  soil  at  the  moi-aine  a  tew 
miles  north  of  the  St.  Louis  crossing,  what  there  is  of  it,  is  very 
good,  the  subsoil  being  gray  till;  but  largely  made  up  of  boul- 
ders. Whit*  pine  abundant.  Ailer  passing  the  sharp  ridges 
of  this  second  montine  the  country  seems  to  become  converted  to 
a  vast  "muskeg,"  or  peat  bog,  with  similar  low  l>onIder-knolls 
occasionally  seen.  These  mnsk^s  seem  to  lie  on  the  summit  of 
the  great  gabbro  range  from  Duluth.  and  extend  over  a  width  of 
six  to  ten  miles  at  least  from  the  moraine  meQtioiie<l  a  few  miles 
north  of  the  St.  Lonis  river,  to  and  beyond  the  Partridge  river, 
which  is  nothing  more  than  a  general  ditch  iu  the  grent  muskeg. 
Korth  from  Okwanim,  and  particularly  at  a  i>oint  nimut  eight 
miles  south  of  the  crossing  of  the  Embarras,  the  surface  is 
gravel- strewn,  and  smooth  to  undulating.     This  gravel  consists 
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Animikie  group.  At  the  crossing  of  the  Embarras  the  country 
is  swampy,  bat  has  a  good  soil  and  is  habitable  and  arable  on 
both  sides  of  the  river. 

Second — A  common  featnre  of  the  drill,  seen  in  the  cutfi  along 
the  railroad,  is  represented  by  the  following  figure — ^Fig.  4.  The 
npper  portion  of  the  drift,  for  a  thickness  of  foarto  six  feet,  con- 
sists of  pebbly  till,  but  tittle  stony  (1),  and  the  underlying  till 
(2)  is  very  stony,  large  boulders  appearing  all  over  the  surface 
of  (he  cats.  The  npper  deposit  is  of  nearly  the  same  color  as  the 
lower.  The  till  in  general,  while  of  a  reddish  cast,  has  also  a 
tendency  to  gray  in  deep  cuts,  and  to  a  darker,  more  umber- 
like  red  in  the  upper  deposit. 


two  rock  ranges,  or  Mesabis,  passed  by  the 
'o  Harbors  and  Vermilion  lake,  and  tho  name 
applied  to  each  of  tbcm,  without  distinction, 
one  is  that  formed  by  the  gabbro  belt  run- 
>rtheastwardly  to  the  international  boundary, 
nflint  and  Mountain  lakes,  and  constituting 
ide  between  Korth  and  South  lakes  on  the 
lary.  This  includes  the  high  land  of  the 
J,"  as  well  as  the  iron  locations  at  Mayhew 

Marais.  It  is  that  which  which  has  been 
itioned  as  "  the  Mesabi,"  especially  along  its 
sere  it  is  more  distinct  and  abmpt,  partica- 
,  than  it  is  further  west.     This  range  of  high 

OS  a  range,  from  the  north,  and  it  operates 
control  the  drainage  of  the  northeastern  part 
e  other  Mesabi,  lying  farther  north.     It  is, 
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In  paaaing  upward  from  Two  Harbors  there  are  very  few  ex- 
posures, the  only  onee  seen  between  the  station  and  the  croaeiDg 
of  the  St,  Loois  river  being  within  a  few  miles  of  the  lake  shore 
and  consistiDg  of  the  ordinary  greenish  "trap"  of  the  Cnprifer- 
ODB.  Soon  after  crossing  the  St.  Lotus  river  there  are  ontcrops 
of  massive,  gray  gabbro,  the  same  as  at  Bice's  point,  near  Da- 
lath,  and  these  continne  to,  and  perhaps  a  little  distance  north 
of,  the  station  called  Ok^Euiim.  Thence  northward  the  surface 
slopes  northward  and  is  strewn  with  debris  of  slate,  ondistin- 
gniahable  from  the  slates  that  have  been  deeeribed  along  the  iu- 
temational  boundary,  and  called  Auimilde  slates;  bat  there  is 
bat  one  place  along  the  railroad  at  whioh  there  is  any  ezpoeare 
of  rock.  This  is  at  the  "  red  pan  out,"  about  two  miles  north  of 
Okwajiim,  where  a  very  red  and  irony  outcrop  appears  extend- 
ing only  about  20  feet.  The  opportunity  for  examination  was 
not  sufficient  to  determine  the  -  nature  of  this  rock,  but  the  as- 
pect and  topography,  as  well  as  the  geographic  position,  are 
suffideut  to  indicate  the  horizon  of  the  iron  bluing  beds  of  the 
Hesabi  range  proper,  as  described  in  the  report  for  1880,  or  the 
base  of  the  Animikie  group.  The  gravel  which  is  strewn  over 
the  country  along  here  has  a  considerable  quantity  of  jasper  and 
qnarteyte,  often  nearly  black.  It  continaes  to  the  granitic  range 
already  referred  to  as  the  Qiant's  range.  This  rock  is  massive 
and  rises  from  75  to  100  feet  hlgher'than  the  grade.  The  aneroid 
showed  the  station  at  the  summit,  as  the  road  passes  over  the 
range,  to  be  165  feet  higher  than  the  station  at  the  minee  at 
Tower.  The  gray  syenite  composing  the  Qiant's  Range  is  re- 
placed by  red  at  a  few  cats  by  the  railroad  on  the  north  side  of 
the  range,  extending  for  a  distance  of  two  miles,  at  least.  For 
some  distance  fhrther  north,  and  until  after  crossing  the  Embar- 
ras  river,  no  rock  appears,  bat  at  a  distance  of  about  12  miles 
from  the  station  at  the  mines  at  Tower  is  an  exposure  of  a  pur- 
plish, aphanitic,  hard  rock,  showing  a  sedimentary  structure 
tbat  dips  toward  the  north  about  75  degrees.  The  same  direc- 
tion at  dip  continaes  at  all  exposures  from  there  to  Vermili6n 
lake,  so  for  as  observed.  The  rock  itself  is  greenish,  massive, 
m^nesian,  or  greenish  slaty,  and  schistose,  some  of  it  being  like 
the  rock  of  the  ridges  between  the  Northern  Pacific  Junction 
and  Knife  foils.  The  following  diagrun  is  not  only  based  on 
these  observations,  but  expresses  in  general  the  whole  that  is 
known  of  the  rocky  structure  at  any  point  going  northward  from 
Lake  Snperior. 
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At  the  mines  of  tbe  Minneeota  Iroo  Company  the  rock  consists 
largely  of  jasper  and  a  magneeiaD  schist,  clipping  north  at  an 
angle  of  85° — 88°.  This  magneatan  rock  is  ordinarily  green, 
bnt  in  the  vicinity  of  the  mines  it  becomes  more  and  more  ferrn- 
ginons  and  apparently  is  changed  to  iron  ore — a  soft  red  hem- 
atite. At  the  same  time  there  are  conglomeratic  portions,  as 
veil  as  arenaceous.  These  latter  are  more  abnndant  on  the  slope 
to  VennillioQ  lake,  north  of  the  mines.  The  ore  coneists,  in 
general,  of  hematite,  bat  there  are  also  small  amounts  of  non- 
titaniferons  magnetite,  and  small  crystals  of  gcethite. 

Strati^aphie  po»Uum  of  ths  iron  ores  of  norOiem  Minneaota. 
There  seem  to  be  three  horizons  in  the  strata  that,  in  northeastern 
Minnesota,  have  attracted  attention  for  their  iron  bearing  quality. 

First  —  The  titanic  iron  of  the  gabbro  belt.  This  includes  the 
iron  ore  of  the  Mayhew  location  north  of  Grand  MaraiB,  tiie  so- 
called  iron  ore  of  Dolnth  and  Herman,  and  the  Iron  ore  that  has 
been  reported  on  Poplar  river.  This  fnrnishes  the  iron  sand  of 
the  lake  Superior  beach.  This  horizon  of  iron  ore  seems  to  have 
no  parallels,  so  &r  as  reported,  in  Michigan  and  Wisconsin. 

Second  —  The  iron  ore  of  the  Mesabi  range.  This  is  hard 
hematite  and  non-titaniferooB  magnetite.  It  is  that  examined  is 
tovna  59.14,  and  60.14,  and  is  presumably  the  caose  of  the  iron 
ore  signs  in  that  tract  of  coantry  betveeu  Okwanim  and  the 
Giant's  range.  It  is  in  the  horizon  of  the  Animikie  slates,  and 
near  the  bottom  of  the  same,  and  the  probable  parallel  of  the 
Oommonvealth  mines  in  Wisconcdn,  without  any  knoTn  eqoiva- 
lantsin  Michigan. 

Third — The  hematite  of  the  Vermilion  mines  at  Vermilion 
lake.  This  is  on  the  north  side  of  the  granite  belt,  and  in  rocks- 
dipping  north,  the  other  two  horizons  being  on  the  sonth  side, 
in  rocks  dipping  soath.  This  iron  horizon  is  lower,  in  the  strata,, 
than  either  of  the  others,  and  seems  to  be  on  the  horizon  of  the 
Marquette  and  Menondnee  iron  ores,  as  is  also  indicated  by  the 
associated  quartzytee,  jaspers,  and  conglomerates. 
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THE  VERMILION  IRON  OIJES. 


The  year  1884  hftviiig  witnessed  the  opening  of  the  first  active 
mining  in  the  state,  its  bearing  npon  the  fntare  of  this  iodostry, 
and  its  importance  as  a  matter  of  history,  both  demand  of  the 
snrrey  a  presentation  of  the  whole  matter  as  foil  and  explicit  as 
the  present  opportanity  may  afford.  The  following  fiicts  have 
been  obtained  mainly  of  the  officers  of  the  company,  and  can  be 
accepted  as  a  faithful  statement  of  the  present  condition  and 
extent  of  this  important  new  industry. 

In  every  instance  where  the  ore  was  tried  by  actual  furnace 
tests,  it  has  proved  its  superior  quality.  The  company  are  min- 
ing at  the  rate  of  16,000  tons  per  month,  employing  at  the  mines 
400  men.  but  could  easily  increase  their  product  to  25,000  or 
30,000  tons  per  month. 

The  buildings,  machinery  and  plant  at  the  mines  involved  an 
outlay  of  fully  $300,000,  and  the  ore  docks  at  Two  Harbors  fully 
$200,000  more.  The  whole  amount  expended,  including  the 
building  and  equipment  of  the  Duluth  and  Iron  Bange  railroad 
(sixty-eight  miles,  from  Two  Harbors  to  Tower),  by  the  Minne- 
sota Iron  Company  in  this  enterprise  is  over  $2,500,000. 

The  YermUion  lake  iron  district,  of  which  the  Minnesota  Iron 
Company  are  proprietors,  lies  in  the  south  half  of  township  62 
north,  in  range  15  west,  in  St.  Louis  county,  Minnesota.  The 
greater  portion  of  the  northern  half  of  the  township  is  occu- 
pied by  lake  Vermilion. 

The  whole  of  that  portion  of  the  township  which  lies  south  of 
lake  Vermilion  belongs  to  the  Minnesoto  Iron  Company,  except- 
ing section  36,  which  is  a  school  section.    This  section  is  in  the 
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soQtheastem  corner  of  the  totmsbip,  and  is  not  known  to  con- 
tain any  iron. 

The  shipping  port  on  lake  Superior  for  the  ores  of  this  district 
is  Two  Harbors,  formerly  known  as  Agate  and  Bnrlington  bays 
(25  miles  northeast  of  Dninth),  which  affords  nmtsnal  natural 
sdvantageB  for  the  erection  of  ore  piers  and  for  safety  and  con- 
venience of  veesela  of  the  largest  class.  The  surveyed  line  of 
the  Dulnth  &  Iron  Bange  railroad,  between  the  town  of  Tover, 
at  Vermilion  lake,  and  Two  Harbors,  is  72  miles  in  length,  ivith 
easy  grades  and  carves,  and  offering  no  unusual  difficuItieB  of 
construction,  l^e  building  of  this  line  was  done  tinder  contract 
by  John  S.  Wolf  &  Co.,  Ottnmwa,  la.,  well  known  and  energetic 
railroad  builders.  The  line  was  ready  for  the  transportation  of 
ore  by  Aug.  1,  1884.  This  line  will  be  at  once  extended  to 
Dulnth,  and  there  placed  in  connection  with  the  railroad  system 
of  the  United  States.  The  Daluth  &  Iron  Bange  Railroad  com- 
pany have  also  built  ore  piers  and  made  the  harbor  improve- 
ments at  Two  Harbors  under  the  supervision  of  Mr.  George  H. 
White  who  built  the  ore  piers  at  Escanaba.  These  piers  are  five 
feet  higher  than  those  at  Escanaba  and  seven  feel  higher  than 
those  at  Marquette,  thus  affording  the  best  possible  facilities  for 
loading  the  largest  vessels  in  the  trade. 

A  general  similarity  may  be  observed  between  the  Vermilion 
lake  iron  district,  in  township  62,  range  15,  and  the  district  in 
the  now  celebrated  township  47,  rang-e  27,  in  Marquette  oonnty, 
Michigan,  which  inclndes  the  well  known  Jackson,  Cleveland, 
Lake  Superior,  New  York,  and  Bamum  mines,  besides  many 
others  of  less  notoriety. 

The  Vermilion  lake  deposits,  however,  appear  to  be  much 
larger,  as  forr  as  first-class  ore  is  concerned,  than  the  mines  in 
township  17,  range  27,  in  Marquette  county.  The  district  has 
been  examined  by  persons  who  were  familiar  wi,th  all  the  mines 
of  Marquette  county  in  their  earliest  stages,  among  others,  Hon. 
Edward  Breitung  and  Mr.  Samuel  P.  Ely,  who  are  among  the 
pioneers  of  the  Marquette  district,  and  Mr.  John  N.  Armstrong, 
the  veteran  Marqnette  and  Menomouee  range  explorer.  In 
their  opinion  the  quantity  of  first-class  ore  now  exposed  at  Ver- 
million lake  exceeds  what  was  exposed  of  that  grade  of  ore  at 
the  same  stage  of  development  in  all  the  mines  of  Marquette 
county.  It  is  reasonably  probable  that  the  minee  in  township 
62,  range  15,  will,  in  the  natural  order  of  their  development. 
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MMalllo  Inn.    BUbs.   Ftnapharai. 

AuftljaiB  of  sar&oe  specimena   from   this  mine 

made  b7  the  Isabella  Fonuce  C«.  gave 68.34  2.14  .053 

Another  bj  the  Pittsborgh  Beasemer  Steele  Co. 

gate 68.19  2.02  .061 

Another  of  Dnmerons  souUl   pieces  taken    from 

eTeryparcof  theBnr&oebj  Mr.  S.  P.  ElygKVe.     69.30  .059 

The  Ely  mi'ne,  west  half  of  the  sontheast  qnarter  of  BectiOD  27. 
ThiB  mine  includes  the  extension  of  the  Stone  mine  westward 
from  the  point  above  described  together  with  a  Beparate  deposit 
lying  some  .300  feet  northwest  of  the  Stone  mine.  Bnt  little  snr- 
fiice  work  haB  been  done  at  this  deposit;  although  it  lies  at  an 
elevation  of  abont  20  feet  above  the  Stone  mine,  the  eonformation 
of  the  adjoining  rock  occasions  more  or  less  wet  ground,  and  it 
has  not  yet  been  convenient  to  drain  the  sorface,  which  can  be 
done,  however,  with  little  difficulty.  This  deposit  appears  to  be 
about  100  feet  in  width;  knobs  and  projections  of  pnre  ore  rise 
above  the  Bnrface  at  varioos  points,  indicating  a  large  and  good 
deposit.  ItA  dimensions  and  characteristics  cannot  be  given  with 
the  same  certainty  as  in  the  case  of  the  other  mines  described, 
because  the  snriace  has  not  been  stripped  or  trenched  for  the 
reasons  which  have  been  stated.  The  ore  is  of  the  best  quality, 
however,  and  the  deposit  is  obviously  a  large  one.  From  the 
first  of  March  to  the  present  time  more  ore  has  been  discovered, 
both  in  the  Tower  and  the  Stone  (in  feet  in  every  mine)  than 
was  ever  known  here  at  the  time  of  the  explorations  of  Chester 
and  Wright. 

The  Tower  mine,  east  half  of  the  southwest  qnarter  of  section 
27,  is  the  most  elevated  deposit  on  either  of  the  ore  ranges.  It 
inclndes,  in  feet,  two,  and  perhaps  three,  distinct  mines.  The 
most  southern  of  these  deposits  is  clearly  distinct  from  either  of 
th«  others;  it  lies  on  the  line  of  the  Stone  and  Ely  mines,  pro- 
tracted westward,  and  is  probably  a  continuance  of  that  deposit. 
The  trenches  show  a  width  of  about  18  feet  of  clean  ore  of  the 
bestqnality.  One  hundred  and  fifty  feet  west  of  the  trench  which 
shows  18  feet  of  ore  is  a  new  discovery  which  shows  clean  or© 
for  150  feet  wide.  The  two  more  northerly  deposits  are  sepa- 
rated from  each  other  by  ajasper  "hog's  back"  about  50  feet  in 
width,  and  it  cannot  yet  be  determined  whether  they  are  really 
separate  deposits,  or  whether  they  become  one  again  in  exten- 
sion. There  are  some  indications  that  they  become  one,  and  that 
the  Ely  mine  is  an  extension  eastward  of  the  united  deposit. 
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Oue  of  them  shows  a  widtli  of  33  feet  and  the  other  of  42  feet  of 
cl^ao  ore  of  the  best  quality.  There  has  not  yet  been  time  and 
optrartonity  positively  to  determine  the  length  of  the  extension 
of  theae  bodies  westward;  bat  from  the  lay  of  the  ground  there 
is  no  doubt  of  such  an  extension  as  will  make  as  large  a  mine  as 
either  of  the  others. 

The  Armtlronff  Mine,  northwest  qnarter,  section  27.  This  de- 
posit lies  on  the  northern  slope  of  the  Tower  range.  Two  dis- 
tinct deposits  have  been  discovered  here;  one  of  the  veins  is  15 
and  the  other  30  feet  wide,  of  good  ore.  Their  extent  and  rela- 
tion to  the  other  mines  of  the  company  have  not  yet  been  de- 
t^rnined.  The  deposits  of  the  district  are  so  large  and  so  num- 
erous and  have  extended  over  so  much  territory,  that  there  has 
not  been  time  thus  iar  to  get  more  than  a  partial  knowledge  of 
them.  It  is  quite  possible  that  the  Armstrong  may  prove  to  be 
au  extension  of  the  West  Breitung,  which  is  described  fnrther 

The  Breitung  mine,  west  half  southwest  quarter,  sec.  27,  and 
east  half  southeast  quarter,  section  28.  The  main  deposit  at  this 
mine  furnishes  a  larger  natural  exposure  of  pure  ore  thau  either 
of  the  others.  The  natural  outcropping  before  any  work  was 
done  was  about  38  feet  in  width,  35  iu  hight,  and  76  feet  in 
length,  all  of  the  purest  ore.  Subsequent  work  shows  that  at 
250  feet  east  of  the  outcrop,  the  deposit  is  95  feet  wide.  Be- 
tween these  points  a  slide  of  jasper  has  covered  a  portion  of  the 
vein  for  about  30  feet  in  width  for  a  depth  of  from  three  to  seven 
feet;  otherwise  than  this,  the  ore  is  continuous  to  this  point,  250 
feet  eastward.  Here  the  stripping  became  rather  heavy  aud  was 
discontinned;  but  at  a  point  300  feet  further  eastward,  on  what 
is  believed  to  be  a  oontinuanoe  of  the  same  deposit,  trenches  100 
'^  apart  showed  35  and  38  feet  of  the  same  ore  with  no  mixture 
of  rock. 

The  southern  deposit  of  the  Breitung  mine  lies  about  125  feet 
sonth  of  the  one  Just  described,  upon  slightly  lower  ground.  A 
belt  of  chloritic  schist  lies  between  the  two. 

Thia  vein  has  been  exposed  at  four  different  points;  at  the 
most'.  «agterly  it  is  27  feet  wide  and  100  feet  in  length,  stripped; 
^  the  next  one  it  shows  about  10  feet  in  width;  at  the  third,  15 
feet,  and  at  the  most  easterly,  18  feet.  The  distance  between  the 
extreme  openings  is  about  1,000  feet;  and  there  is  no  doubt  that 
^Tdn  is  continuous  for  that  distance.  This  ore  is  also  of  ex- 
IViality. 


^ 


dbyGoogle 


30  THIBTEENTH  ANNTJAI.  HBPOBT. 

Aboat  175  feet  north  of  vest'  of  the  main  deposit  lies  the  West 
Beitung.  Here  has  been  exposed,  for  a  length  of  80  feet,  a  vein 
of  ore  for  npvards  of  50  feet  in  width.  At  that  width  the  strip- 
ping became  rather  heavy  and  work  -was  stopped  for  a  time, 
although  the  limit  of  the  ore  had  not  been  reached.  This  deposit 
has  two  jasper  walls  and  is  entirely  distinct  from  the  other  one. 

The  main  depo€dt  of  the  Breitnng  mine  is  a  bright,  handsome 
ore,  free  from  any  admixture  of  rock,  and  can  be  mined  (as  can 
the  ore  of  the  Stone  mine)  of  67  per  cent  purity  withont  assort- 
ing. An  analysis  made  by  the  Isabella  Famace  Company  of 
samples  from,  all  parts  of  a  stock  pile  of  2,600  tons 

HFUlllolran.    Stika.    Pbo^ihorat. 

gave. 6a79  1.34         .038 

Another,  mndobr  the  Pittiburgh  Besseroer 

Bted  Co.,g»Te. - 68.18         1.41         .041 

Another,  of  namerona  small  pieces  taken  by 

Ur.  S.  F.  Elj,  &omallp«rt«ofthetlepodt, 

gaTO„ 68.51  078 

The  Lee  mine,  north  half  section  33.  This  is  a  very  large  deposit,  . 
or  rather  gronp  of  deposits,  apon  the  South  range.  It  includes 
three  distinct  ore  bodies.  The  most  northerly  is  ueady  or  quite 
100  feet  in  width  at  the  point  where  it  was  first  exposed.  The 
explorations  upon  this  deposit  show  its  continnlty,  with  varying 
widths,  for  about  500  feet,  and  the  indications  of  the  formation 
point  to  its  protraction  for  nearly  2,000  feet  farther  westward. 

On  the  highest  point  of  the  South  Range,  aboot  75  feet  sonth 
of  the  deposit  jnst  described,  a  vein  some  ten  feet  wide  has  been 
uncovered,  which  rapidly  widens  as  it  descends. 

A  third  ore  body  lies  75  feet  farther  south  and  is  36  feet  wide 
This  vein  extends  700  feet  to  the  eastward,  as  far  as  no  w  developed, 
and  is  also  probably  protracted  westward,  as  mentioned  jnst 
above  in  respect  to  the  first  deposit.  The  group  of  deposits 
which  constitute  the  Lee  mine  contain  extremely  large  bodies  of 
pare  ore;  and,  so  fox  as  any  mixed  ore  is  fonnd,  it  is  not,  com- 
paratively to  the  pare  ore,  in  greater  quantity  nor  more  difHcult 
of  ikssortment,  tbao  in  the  best  of  the  Marquette  county  mines. 
An  iinalysis  of  the  mixed  ore  from  this  mine,  selected  as  sach  by 
Mr.  3.  P.  Ely,  gave  61.59  metallic  iron.  The  following  are  the 
aiialysee  of  the  pure  ore  from  this  location  : 

MMBlUolnm.   SlUct.   Pbotpbnnia. 

InbellA  Pumace  Co 86.42        4.67         .031 

Pittsburgh  Bessemer  Steel  Co 66.37        4.72         .039 

S.  F.  Elf's  samples,  from  all  parte  of  tbe  mine...      67.60         .063 
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The  Minnefiota  IroD  Company  intend  to  place  asafficient  quan- 
tity of  their  ore  iu  market  at  lower  lake  ports  in  the  autumn  of 
1884  to  make  it  kuown  to  consumers,  and  thereafter  to  produce  as 
mnch  as  the  market  may  require  of  the  highest  grade  of  ore,  up 
to  an  amount  equal  to,  or  greater  than,  the  Marquette  county 
product  of  that  kind  of  ore.  As  a  matter  of  coarse,  an  nnlimited 
amount  of  ore  cannot  be  produced  in  a  eii^le  year,  and  some 
years  of  development  and  organization  of  the  busineee  must  pass 
before  the  fall  productive  capacity  of  these  mines  can  be  reached. 
It  will  be  observed  that  all  the  Yermilion  lake  ore  is  sufficiently 
low  in  phosphoms  for  Bessemer  use,  and  that  a  practically  un- 
limited supply  of  such  ore  can  be  obtained,  which  is  also  of  the 
highest  standard  in  metallic  iron. 

The  exiitence  of  such  ore  bodies  is  a  fact  of  almost  national  im- 
portance, and  their  speedy  exploitation  is  of  the  greatest  interest 
to  the  whole  iron -producing  iudastry  west  of  the  Alleghanies. 

The  policy  of  the  Minnesota  Iron  Company  will  be  to  ship  only 
the  best  ores.  Such  mixed  ores  or  soft  hematites  as  may  be 
developed  in  the  coarse  of  its  mining,  will  be  for  sale  at  tbemlne 
for  those  who  may  require  them;  bat  the  company's  own  product 
and  shipments  will  be  confined  to  the  ores  of  the  highest  grade. 
Lake  transportation  will  not  be  materially  higher  than  that  from 
Marqnette  to  lower  lake  ports,  by  reason  of  the  lai^e  and  increas- 
ing qnautity  of  coal  which  is  seeking  transportation  to  the  head 
of  lake  Superior,  which  will  give  a  remunerative  up  freight  to 
the  ore  vessels. 

The  rapid  growth  and  development  of  several  of  the  mines  in 
Michigan  is  exhibited  by  the  following  table,  showing  the  pro- 
duct of  the  five  largest  mines  of  Marqnette  county,  Michigan, 
during  the  last  ten  years. 
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TABLB  OF  ANALYSES  OF  HABD  BEMATITK  IBOIT  OBBS 

MINNESOTA    IRON    COMPANY'S    MIIW^SS 


VICINITY  or  TOWER,  ST.  LOUIS  COUNTY.  MINN, 


AUTHOEITY. 


Mtultlc       SfUo^     Balpbor 


J.  Blodgett  Britton,  Philadelphia,  Haicb, 
1880,  aelect  samplee. 6 

Prof.  Albert  H.  Chester,  CUntoD,  N.  Y., 
October,  1860,  samples  taken  b;  himself 
from  aU  parte  of  north  belt 99.9 

Smplea  taken  by  himself  from  all  parts  of 
■oath  belt A 

North  Chicago  Boiling  Mill,  Nov.  16,  1B80, 
dopUoataa  of  Prof.  Chester's  selection, 
north  belt 6J 

North  Chicago  Rolling  Mill,  sonth  belt 6< 

Chas.  E.  Wright,  Harqnette,  Mich.,  Sept 
1,  1881,  samples  taken  by  himself  from 
exery  part  of  north  bell 61 

Do.    Do.    sonth  belt ff 

Isabella  Fnmaoe,  Etna,  Allegheny  Co.,  Pa., 
Oct  30,  ISS2,  eamples  from  all  parts  of  a 
stock  pile  of  2,500  t«BS  at  the  "  Breitnog  " 
mine,  north  belt- 68.79 

Isabella  Furnace,  samples  from  the  "  Stone  " 

mine,  nortli  belt 68.34 

Isabslla  Fnmace,  surface  umples  from  the 
"Lee"  mine,  south  belt 66.43 

Fittabaigh  Bessemer  Steel  Co.,  Nov.  10, 
1883,  samples  from  oil  parte  of  a  stock  pile 
of  3,600  tons  at  the  "Breitnng"  mine...  68.51 

Pittebnrgh  Bessemer  Steel  Co.,  Borface  sam- 
ples from  "Stone"  mine. 68'.18 

Pittsbn^h  Bememer  Steel  Co.,  sarfoce  sam- 
ples irom  "Lee"  mine 66.37 

J.  Blodgett  Britton,  Philadelphia,  Dec.  30, 
1883,  sample  ofslata ore  from  the  "Stone" 
mine 69.03 

Arerage  eamplea  t«kea  from  all  parts  of  the 
"Lee"  mine,  by  S.  P.  Ely,   January, 


3.89        none 
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Avenge  auuplM  taken  from  all  partn  of  the 
"StODA"  mlae,  by  8.  P.  Eij,  Jaaaaij, 

1683,  maaljoA  by  Cbaa.  E.  Wright SO. 30  059 

Avenge  aunplee  token  from  all  parte  of 
the  "  Breitosg"  mine,  by  8.  P.  Ely,  Jan- 
nary,  1B83,  analysed  by  Chaa.  E.Wright-  68.51  078 

The  foregoing  are  all  hard  hematite  Bpecalar  ores,  and  are  all 
the  analysee  that  have  been  made  of  the  ores  of  the  district  above 
named  since  the  Minnesota  Iron  CJompany  commenced  its  explo- 
ration in  1879,  excepting  a  eingle  one  of  mixed  ore  from  the 
"Lee"  mine,  selected  as  such  by  Mr.  S.  F.  Ely,  vhich  has  been 
mentioned  in  the  foregoing  pages. 

Besides  the  land  in  township  62,  range  15,  which  has  been 
mentioned,  the  Minnesota  Iron  Company  own  several  thoosand 
acres  in  the  adjoining  township  on  the  east,  township  62,  range 
14,  selected  to  cover  any  extensioii  eastward  of  the  Vermilion 
lake  range,  and  also  several  thousand  acres  along  the  line  of  the 
Dnlntb  &  Iron  Bange  railroad,  and  3,000  acres  at  Two  Harbors 
on  lake  Superior;  making  in  all  22,488  acres. 

Shipments  in  1884.  Dnring  the  short  season  of  1884,  after  the 
completion  of  the  Dnlath  and  Iron  Range  railroad,  and  the  con- 
stmction  of  the  necessary  docks  at  Two  Harbors,  the  prodaots 
of  the  VermiUon  mines  amonnted  to  about  1,000  tons  per  day, 
the  aggregate  prodnct  being  62,000  tons,  distriboted  to  various 
fnmaoee  and  iron  works  in  Ohio,  Pennsylvania,  and  Vii^nia. 

S£GENT  ANALYSES  OF  THE  TERUILION  ISON  OREH. 

St.  Paul,  Minw.,  March  6th,  1885. 
Prof.  if.  S.  Wiitdiea, 

State  geologitt,  Minneapolis,  Minn., 

Deab  BIS:  As  I  promised  yon,  I  give  yon  below  eight  late 
analyses  of  onr  ore: 


in  iron. 

Phg,pl,or«. 

SIllOL 

MM^UolroD. 

66.70 

.042 

3.71 

69.27 

.044            .06 

68.37 

.060 

1.56 

S7.75 

.051            2.0- 

S5.65 

.036 

6.46 

67.84 

.061             1.T3 

66.H 

.031 

3.65 

67.02 

.051            1.7. 

Tonrs  Tmly, 

Geobge  C 

Stoke,  Gen'l  manager 
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IV. 


THE  CRYSTALLINE  ROCKS  OF  MINNESOTA. 


There  is  a  series  of  gneisses  and  soft  red  granites,  or  more 
properly,  syenites,  associated  with  the  gabbro  belt  in  the  nortli- 
eati«rQ  part  of  the  state.  This  red  granite,  or  "red  rook,"  as 
it  has  been  styled  in  earlier  reporte,  is  believed  to  be  dae  to 
metamorphism  of  sediments  that  had  been  deposited  at  a  date 
but  slightly  prior  to  the  ontflow  of  the  gabbro  itself;  and,  as  it 
has  been  seen  to  pass  into  snbcrystalllne  rock  and  qnartz  por- 
phyry, and,  as  similar  or  identical  quartz-porphyry  and  felsite 
are  formed  Then  in  immediate  association  with  masses  of  red 
granite  and  of  gabbro,  interstratifled  with  the  igneoos  oatflovs  of 
the  cnpriferoofi,  this  red  granite  has  hitherto  been  believed  to 
belong  in  the  age  of  the  capriferons,  and  for  the  same  reason  the 
gabbro  has  been  accepted  as  the  basal  igneons  rock  of  the  capri- 
ferons. The  capriferooB  overlies  the  Animikie  slates  and 
qnartzites;  and  the  great  igneons  capping  of  the  Animikie  hiUs 
along  the  international  boundary,  fiom  Gnnflint  lake  to  Pigeon 
point,[i8  in  the  direct  line  of  extension  of  the  gabbro  range.  This 
belt  of  syenites  and  granites,  with  the  gabbro,  disappears  at  the 
west  end  of  lake  Superior,  beneath  the  waters  of  the  lake  and  of 
the  St.  Louis  valley.  Fnrther  southwest,  and  in  the  line  of  their 
extension,  however,  are  outcrops  of  red  and  gray  granite,  on  the 
Enm  river,  south  of  Mille  Lacs,  on  the  Mississippi  river  between 
Clearwater  and  Watab,  and  on  the  Minnesota  river  between  Xew 
Ulm  and  the  foot  of  Big  Stone  lake.  The  granite  rocks  that 
appear  in  the  Mississippi  valley  are  not  Uthologically  similar  to 
those  of  this  series,  while  those  of  the  Minnesota  valley  are  more 
nearly  identical  with  them.  There  is  an  outcrop  of  the  basal  ig- 
neous rocks  of  the  Cupriferous  at  Taylors  Falls,  overlain  ancom- 
formably  by  some  of  the  Cambrian  (probably  the  Calciferous 
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period),  indicating  that  the  strike  of  these  granite  rooks  is  far- 
ther soDth  thaa  the  outcrops  on  the  Bnm  and  Kinnesota  rivera. 

Still,  whether  these  npper  Mississippi  granites  be  the  analognes 
of  the  red  grahitee  north  of  Lake  Saperior,  or  not,  those  that 
appear  at  Kev  Ulm,  as  they  nnderlie  a  conglomerate  and  red 
quartzite,  have  a  greater  degiee  of  probability  of  being  on  the 
same  horizon,  and  exhibit  also  a  greater  lithological  resemblanoe. 
In  any  case  the  gabbro  Is  entirely  lost  sight  oC  As  an  ontorop- 
ping,  OTerflowiag  rock,  the  gabbro  inay  be  considered,  perhaps, 
to  have  had  a  more  intense  effect  as  a  metamorphosing  agent,  bat 
one  less  eztenBlve  (^graphically,  than  was  tbe  effect  of  those 
forces  which  made  possible  and  necessary  that  oatflow,  when 
acting  over  a  broader  area  without  actual  fracturing  of  the  crnst. 
ThoB,  peiiiaps,  the  metamorphism  of  the  strata  immediately 
preceding  the  ^^  of  the  gabbro  ontflow,  may  have  been  more 
profound  toVard  the  sonthwest  farther,  where  no  gabbro  is 
foand.  In  apparent  consonance  with  this,  the  crystalline  rooks, 
which  might  be  in  the  extension  of  those  slates  and 
qaartzites  underlying  the  gabbro,  are  fonnd  to  oocapy  a  wider 
belt  where  they  cross  the  Minnesota  valley  than  where  they  are 
associated  with  the  ontflow  of  igoeons  rock  in  northeastern 
Minnesota.  Their  prevailii^  schistose  atractnre,  dipping  toward 
the  Boatheast,  if  it  be  dne  to  original  sedimentation,  is  in  har- 
mony with  the  known  strike  of  the  red  syenites  northeast  from 
Dnlnth.  This  dip  seems  to  be  changed  to  northwest  at  the 
foot  of  Big  Stone  lake,  indicating  that  the  Minnesota  valley 
passes  over  an  anticlinal  in  these  rocks,  extending  from  Big 
Stone  lake  to  the  red  granite  ontcrop  near  New  TJlm. 

Lying  toward  the  north  of  the  belt  of  red  granites  of  north- 
eastern Minnesota,  is  a  series  of  schists  and  slates,  containing 
the  iron  ores  of  the  Mesabi,  and  of  Vermilioo  lake.  The  sab- 
divisions  of  this  series,  so  far  as  they  can  be  indicated  at  this 
time,  are  three,  viz.:  (1).  Slates  and  qaartzites,  with  beds  of 
dioryte  (Animikie  group),  which,  in  their  extension  toward  the 
southwest,  would,  under  the  foregoing  hypothesis,  embrace  the 
dioryte-bearing  mica  schists  at  Little  Falls,  Pike  Bapids,  and 
Sank  Centre,  as  well  as  the  dark  carbonaceons  slates  of  the  St. 
Louis  valley  at  Knife  portage;  and  Anally  become  the  schistose 
granites  of  the  Minnesota  valley  anticlinal.  (2).  Soft,  greenish, 
slaty  schists,  which  hold  lenticular  masses  of  light-colored  pro 
to^ine  gneiss,  and  also  beds  of  dioryte.  The  horizon  of  the  Ver- 
milion  iron  mines  is  thought  to  be  near  the  bottom  of  this  sab- 
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divisioD,  or  at  the  top  ot  the  next,  bat  on  the  opposite  side  <rf  a 
LaoreDtian  axis,  dipping  north,  and  that  of  Uie  Mesabi  iron 
range,  in  the  foregoing  gnbdivlaioii,  dipping  south.  (3).  Con- 
glomeritio  and  qnartzitio  alatee,  vhich  become  fine,  areDaceons 
qnartzitee,  and  alBO  embrace  beds  of  siliceous  marble. 

Still  ftirther  north,  and  having  a  strike  in  the  same  N.  B.  to 
B.  V.  direction,  is  another  range  of  cryHtalline  rocks,  forming  a 
oonspicaoos  feature  both  in  the  topography  and  in  the  geology 
of  that  part  of  the  state.  The  rocks  of  this  horizon,  accepted 
now  as  the  Lanrentian  of  the  Oanadian  geologists,  consist  of 
gDciss  and  ebonite,  mainly  of  a  light,  gray  color,  bat  also  becom- 
ing red.  1^  "Giant* B  range  "  of  hills  is  formed  by  this  rock. 
They  enter  the  state  at  Saganaga  lake,  north  of  Gnnflint  lake, 
and  with  more  or  leea  distinctness  oontinne  sonthvefltward  cross* 
ing  the  Dnlath  and  Iron  Bonge  railroad  at  "  Messaba  Heights," 
and  the  Embarras  river  at  Sqnagamaw  lakee.  Toward  the  west 
farther  this  range  has  not  been  traced  ont  by  the  survey,  bat, 
judging  firom  all  the  fitcts  and  evidences  that  can  be  gathered 
from  other  sources,  this  belt  of  lAurentian  turns  more  westerly, 
passing  through  the  north  central  part  of  the  stat^  and  swings 
northwesterly  along  the  west  side  of  the  Lake  of  the  Woods,  re- 
appearing on  the  east  side  of  lake  Winnipeg. 

On  the  north  side  of  this  Laureotian  axis  are  other  CTystalline 
rocks,  occupying  nearly  all  the  remaining  area  of  the  state,  out- 
cropping along  the  Bainy  lake  river,  in  the  Lake  of  the  Woods, 
and  east  of  Bainy  lake.  These  seem  to  be  alternating  bands  of 
schists  and  gneiss,  and  their  extent  and  nature  have  not  been  as- 
certained. 


r 


D,B,i,.ab.Google 


BTATX  GEOLOGIST. 


ADDITIONAL  ROCK-SAMPLES  NUMBERED. 


The  lust  recorded  nnmber  of  thia  eeriee  is  given  in  the  Tenth 
Annual  Beport,  page  122. 

No.  837.  Fragmenta  from  196  feet  nnder  Minneapolis;  red 
qnartzyte,  firom  the  deep  veil  at  the  Washbnm  "C."  milt. 

No.  838.    Brick-red  qaartzyte,  from  Bedstone,  near  'Sew  Dim. 

No.  839.  Fine-grained  gray  syenite  from  Sank  Bapida, 
Unsenm  Begister  No.  4466. 

No.  840.  Fine-grained  gray  syenite,  like  the  last  from  East 
St.  aoad,  Moseam  Begiater  No.  2128. 

No.  841.  Granite  from  near  (north  of)  Motley,  Moseom  Bl- 
ister No.  2696. 

No.  842.  Greenish  syenite  (1)  ftom  sees.  17  and  18,  Ashley. 
Mnsenm  Blister  No.  4499. 

No.  843.  Dyke  in  the  Motley  syenite.  Mnsenm  Begister  No. 
2593. 

No.  844.  Dyke  in  the  Motley  syenite,  very  fine-grained. 
Museum  Begister  No.  2690. 

No.  845.     Dyke  in  the  granite  At  Sank  Bapids.     Mnsenm  Beg- 
ister No.  2122. 
,No.  846.    Amygdaloidal  dyke  rock,  Maine  Prairie.    Museum 
Begister  No.  2123. 

No.  847.  Slate,  fine-grained,  showing  sedimentary  structure 
and  slaty  cleavage  mnuing  in  different  directions,  crossing  each 
other.     Mnsenm  Begister  No.  2681. 

No.  848.  Fine  gray  quartzyte,  at  least  a  fragmental  rock  though 
containing  other  mineralB  besidee  qnartz,  glistening  with  fine 
sparkles  on  a  freshly  fractured  snrfbce,  from  Little  Falls. 
Museum  Begister  No.  2690. 

No.  849.  Btaurolite mica  schist,  Pike  Bapids,  near  the  month 
of  Swan  river.     Museum  B^i;ister  No.  2689. 
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Ko.  850.  Fine  crypto-crystalline  form  of  the  red-rock,  at  I>n- 
lath,  of  a  reddiah  brown  color;  the  same  as  No.  12,  bat  freeber, 
and  lefis  granalar. 

No.  851.  Eed  granite,  from  Conrtland,  Nicollet  Ck)niity,  op- 
posite New  Ulm. 

No.  862.  Conglomerate  (Potedam)  Coartland,  Nicollet  Coanty, 
opposite  New  TTlm. 

No.  862.     A.  B.  C.  D.  E.  F.     Pebbles  from  862. 

No.  853.  Pyritiferons  red  granite,  from  Mannheim's  silver 
mine,  Dalath. 

No.  853  A.     Vein  rock  from  Mannheim's  silver  mine,  Dalnth. 

No.  853  B.  Vein  rock  (calcite)f^m  Mannheim's  silver  mine, 
Dalath. 

No.  854.  Traprock  from  Taylor's  Falls,  containing  metallic 
copper  in  minate  particles. 

No.  865.  Dark  concretions  from  the  slates  at  Thomson,  thought 
by  Hunt  &  Dawson  U>  contain  a  keratose  sponge. 

No.  856.    Vein  in  gabbro,  at  Bice's  point. 

No.  857.  Conglomerate  of  shale  in  white  sand-rock,  Fond  du 
Lac. 

No.  868.  Averi^e  samples  of  the  red  syenite  (micaceous^  st 
Sauk  Centre,  qnarry  of  T.  Carl. 

No.  859.  Average  sample  of  the  hard,  dark  schist,  or  gneiss, 
Sank  Centre,  qaarry  of  T.  Carl. 

No.  860.  Sample  of  the  schist  showing  considerable  mica. 
Sank  Centre. 

No.  861.  Average  sample  of  the  massive  dioryte,  Sank  Cen- 
tre. This  is  the  same  as  described  by  Streng  in  the  eleventh 
annual  renort.  na^e  72.  and  bv  Unham  on  nacre  103. 
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VI. 


THE  HUMBOLT  SALT  WELL  IN  KITTSON  COUNTY.* 


It  has  been  known  for  many  years  that  copioos  salt  springs 
existed  in  the  valley  of  the  Red  river  of  the  ITorth.  From  their 
abuodance  several  streams  have  been  named,  as  Salt  river,  and 
"Rivierfi  Sal6."  Some  of  these  springs  are  in  Dakota,  some  in 
Minnesota,  and  others,  probably  the  most  numerous  and  copious, 
are  in  Hanitoba.  Some  of  the  earliest  French  explorers,  notably 
Sieur  Du  Lntb,  mentions  the  fact  that  the  Indians  exhibited  salt 
which  they  said  had  been  obtained  in  the  vicinity  of  certain 
lakes  in  the  western  prairies,  said  to  be  fifteen  or  twenty  days 
travel  further  west. 

Prof.  Henry  Yoale  Hind,  in  his  report  on  the  Aasiniboine  and 
Saskatchewan  exploring  expedition,  in  1859,  has  summarized 
the  principal  facts  respecting  these  springs  and  the  salt  deposits 
of  the  valley  of  the  Bed  river  of  the  North.  They  had  been 
made  known  in  Dakota  and  Minnesota  by  Prof.  Keating  in  1823, 
who  accompanied  Major  Long  to  the  "Sonrces  of  the  St.  Peter's 
river  and  lake  Winuipeg."  At  that  early  date  five  hundred  dol- 
lars had  been  made  by  a  single  individual  from  the  sale  of  salt 
manufactured  in  one  summer  near  Pembina.  The  country  was 
60  permanently  antl  extensively  saline  that  the  characteristic  iSo- 
licomia  herbacea  was  found  growing  abundantly  in  its  natural 
wild  state,  the  only  inland  locality  known  west  of  the  Onandaga 
salt  springs,  in  New  York.  In  1859  the  manufacture  of  salt  from 
springs  in  Manitoba  was  carried  on  profitably  for  the  Hudson's 
bay  company,  at  Swan  river  and  at  Winnipegosis  lake,  the  meth- 
ods of  manufacture  being  of  the  rudest  kind. 

South  of  the  international  boundary  several  deep  wells  have 

•  Bud  M  the  Ptailidelpbia  meellog  (1884)  at  the  Amerlcaii  AwmHiIIod  tot  (he  Advincenient 
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beeo  sank  within  a  few  ye»m  for  the  purpose  of  getting  a  sap- 
ply  of  vater  for  stock  and  Arming  parpoees.  Some  of  these 
have  given  an  artesian  overflow  of  brine.  The  flnt  of  this  kind 
in  Minnesota  was  sank  at  8t.  Vincent,  which  is  on  the  Bed  river 
of  the  Korth  at  the  crossing  of  the  international  bonndary. 
This  well  was  166  feet  deep,  and  only  penetrated  the  drift  depos- 
its, the  greatest  thickne«s  being  taken  np  with  a  fine  lacostrine 
clay,  112  feet  in  perpendicular  thickness.  TTnder  this  was  fonnd 
to  be  coarse  gravel  and  sand  which  afforded  a  oopions  overflow 
of  salt  water.  This  water  was  not  carefnlly  analyzed,  though 
Dr.  Perley,  at  Fort  Pembina,  made  tests  sufficient  to  show  it  was 
a  brine  principally  of  chloride  of  sodinm,  bat  contained  a  con- 
siderable quantity  of  magnesium  and  calcium. 

Recently  another  well  has  been  sunk  on  the  V^entine  farm, 
at  Humboldt,  about  six  miles  southeast  &om  St.  Yincent,  on  the 
line  of  the  St.  Paul,  Minneapolis  &  Manitoba  railway.  This 
also  gives  a  strong  salt  water,  which  rises  under  natural  hydro- 
static pressure  several  feet  above  the  ground.  The  water  is 
dear,  and  effervesces  sligbtly'on  exposure  to  the  air  and  the  re- 
moval of  the  pressure. 

The  section  penetrated  by  this  well  was  the  same  as  that  at  St. 
Vincent,  bat  extends  much  deeper.  The  salt  water  was  fonnd 
to  rise  first  &om  a  bed  of  gravel  and  sand  at  a  depth  of  165  feet, 
bat  in  small  quantity.  Between  170  feet  and  180  feet,  the  flow 
of  brine  became  very  copious,  rising  from  a  coarse  gravel  and 
sand  pertaining  to  the  drifli.  The  object  of  the  well  being  to  ob- 
tain water  for  the  use  of  the  form,  the  drill  was  sunk  deeper.  It 
at  once  entered  a  dolomitic  limestone,  which  was  found  to  be  295 
feet  thick.  This  has  a  grain  and  color  like  that  which  is  known 
as  the  St-  Lawrence  limestone  in  the  Mississippi  river  blufb. 
Beneath  this  was  found  a  saccharoidal,  siliceous  sandstone  of 
rounded  grains  of  quartz,  that  still  furnished  a  flow  of  salt 
water,  which  rose  with  still  greater  force.  The  drill  then  entered 
greenish  and  reddish  shales,  some  of  these  being  of  a  reddish- 
amber  color.  Fragments  from  the  pumpings  show  this  shale  is 
slightly  anctnons,  gritless,  and  compactly  impervious,  resem- 
bling ^e  red  shale  which  has  been  penetrated  in  a  number  of 
deep  wells  in  the  state,  and  been  found  to  have  a  great  thick- 
ness; notably  the  well  at  Maukato  in  the  Minnesota  valley. 
While  this  shale,  as  shale,  is  impervious,  it  is  inteibedded  with 
red  sandstone,  particularly  in  ita  upper  portion,  and  from  these 
beds  of  sandstone  may  rise  an  artesian  flow  of  fresh  water.  At 
the  time  of  my  visit  it  had  been  entered  but  forty-six  feet. 
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Mr.  G.  P.  8id«tier,  of  the  aniTersity  of  Minneeota,  analyzed 
tins  brine,  and  has  reported  the  following  oompoattion  of  the 
Boloble  mineral  ingredients: 


SUica 19.16 

Alnmmam  oxid« _ 2.36 

Carbonate  of  iron 1.08 

Ckldnm  sniphate 118.06 

CUdum  chloride 196.65 

MagDednm  Sulphate. 71.12 

Msgnednmcaxboiute 76.60 

MatpWBJnm  chloride 91.44 

Putaasiom  chloride _ 42.26 

Sodium  chloride. _  276499 

Total  miueml  iugTcdienU - 3336.66 

Of  the  mineral  ingredients  this  gives  82.8  per  cent  chloride  of 
sodium,  the  rest  being  largely  made  np  of  the  earthy  chlorides 
of  caiciDm  and  in^;nesiani,  and  the  salphate  of  lime.  This  gives 
it  more  than  the  average  per  cent  of  chloride  of  sodium  foand 
in  the  Michigan  brines,  vhile  the  total  solid  matter  in  solution 
is  only  from  one-third  to  one-half  as  mnch. 

There  is  an  interesting  question  presented  by  these  salt  springs 
and  deep  TFells,  of  the  Bed  river  valley,  viz.:  From  what  for- 
mation does  the  brine  Issae  primarilyl  Professor  Hindinferred, 
from  the  great  predominance  of  the  salt  springs  over  the  rocks 
of  the  Devonian  age,  along  the  sonthweeterly  side  of  lakes  Win- 
nipegosis  and  Manitoba,  that  the  brine  issnes  from  the  rooks  of 
the  Devonian.  He  rather  disconrages  the  expectation  of  oar- 
boniferooB  strata  in  the  region  explored  by  him,  saying  that  ' '  it 
appears  tolerably  certain  that  the  carboniferons  series  is  not 
represented  in  the  only  locality  where  it  may  be  looked  for  with 
mnch  cha&oe  of  snocess."  Bir  Roderick  Marohison,  however.  In 
his  address  before  the  Boyal  Oeographical  Society,  on  the  results 
of  the  "  Palliser  expedition,"  distinctly  states  that  It  is  definitely 
settled  that  in  the  western  portion  of  the  Saskatchewan  valley  the 
Devonian  rocks  are  overlain  by  carboniferons  strata.  It  seems 
reasonable  to  infer  that  these  carboniferons  strata  extend  fax 
eaoogb  soatheasterly  to  occupy  the  unobserved  interval  of  fonr 
hundred  feet  of  strata,  stretched  over  a  space  of  ten  miles  in 
breadth,  "between  the  salt  springs  south  of  Dauphin  lake,  and 
the  OQtcrop  of  the  cretaceoos  shaleson  the  flanks  of  Biding  monn- 
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tain."*  The  gypaeouB  and  salt-bearing  fonnatioD  of  Mlchigaa 
night  oocapy  this  ioterral.  That  the  salt  water  iaaaee  from  oeaa 
the  Bnmmit  of  the  Devooian,  if  from  Qie  Devonian  at  all,  Ib  ad- 
mitted by  ProfeflBor  Hind.  In  order  to  Iseae  thns  along  the  sum- 
mit of  the  Devonian  outcrop,  it  must  be  confined  in  some  superior 
basin.  Profiessor  Hind  also  brought  home  a  specimeu  of  pro- 
dttchu,  which  had  been  given  him  by  a  half-breed,  who  had  ex- 
tracted it  from  "solid  rock;"  but  he  is  diapoeed  to  discredit  the 
aatbeuticity  of  this  reported  "solid  rock,"  and  to  refer  the  fossil 
to  some  boulder  transported  from  the  south  by  floods  and  ice  in 
the  Bed  river,  although  Mr.  Billings,  who  examined  it,  says  that 
"there  seems  to  be  evidence  of  the  existence  of  at  least  a  portion 
of  the  Carboniferous  system  in  this  region."  The  salt-bearing 
beds  of  the  Carboniferous  in  the  state  of  Michigan  have  since 
been  brought  to  light,  and  they  yield  that  state  a  very  important 
source  of  wealth.  Had  this  fact  been  known  by  Professor  Hind, 
it  seems  to  me  he  would  not  so  summarily  have  dismissed  the  idea 
of  C^boniferouB  salt-bearing  strata,  and  all  other  Carboniferons 
strata  so  plainly  indicated  by  the  single  specimen  of  j>roducfu8. 

The  horizon  from  which  the  brine  issues  at  Humboldt  appears 
to  be  in  the  Cambrian.  It  seems  to  pervade  several  geological 
horizons,  from  the  summit  of  the  Devonian  downward  to  the 
Potsdam —  but  only  superficially,  the  original  source  being 
higher  than  the  Devonian.  It  is  confined  by  the  overlying  sheet 
of  impervious  clay  of  which  the  drift  mainly  oonsists  in  the  Bed 
Biver  Valley,  and  is  held  under  hydrostatic  pressure  by  the 
downward  pressing  fresh  waters  that  enter  the  same  pervloos- 
gravel-and-sand  stratum  at  higher  levels  toward  the  east,  south 
and  west.  Where  the  salt  springs  occur  it  finds  escape  to  the  sur- 
face through  openings  in  the  clay-sheet.  These  sprii^  seem  to 
be  most  frequent  and  copious  in  Manitoba,  along  a  belt  of 
country  running  east  and  west,  where,  for  some  reason,  the  drift- 
sheet  is  much  less  thick  than  it  is  further  south.  That  brine  so 
pure  and  so  strong  should  be  found  at  so  great  a  distance,  both 
stratigraphically  and  geographically  from  its  source,  indicates 
the  purity  and  strength  of  the  brine  in  its  native  strata. 

It  remaioB  for  the  future  to  determine  whether  these  salt  de- 
posits shall  become  economically  of  importance  to  the  Xorth- 
west.    It  is  certainly  the  dictate  of  wisdom  to  give  them  a  thor- 
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8.  Powder,  efbrreadng  rapidly,  ewitiiiii<i)g  wme  flne  frag- 
m«nti  of  a  oompact  flne-gndned  limerock  of  a  slightly  icddiah 

caat 300-400  feet. 

9.  Fine  driUings  of  r  reddiab  limerock  of  ilwle,  witli  aome 
gnina  of  white  qnarts.    When  washed  the  graine  are  aeen  to 

be  mainly  of  limeetooe 400-475  feet. 

10.  Beddlsh  aand,  of  roondfd  qnarta  gr^ns.    The  flow  of 

fliat  WBtMinoreased 476-.'iOOf*«t. 

11.  White  aand,  of  roonded  qnartt  gralna.     Flow  of  water 

still  ftuthor  inereaaed 600-632  feet. 

12.  FainUy  reddiah  qoaTtseaiid,  in  roonded  giaina 632-548  feet. 

13.  "Boapatone"  ahale,  slipperr,  red  and  green,  apparently 
in  iome  alternation,  the  only  repreaentativee  of  thia  being  in 
nuHBea  of  powdered  rock  and  fragments  that  adhered  to  the  aidcB 
of  the  drill.     When  washed  the  grains  consiat  of  reddiah  and 

gray,  or  grayiah-green  shale  with  considerable  white  sand- 546-550  feet. 

14.  The  aame  in  condition  of  wet  paste,  haring  a  dark  gray 

color _    650-556 feet. 

16.    Theiame,  reddish-brown,  or unbeT'brown 666-560feet. 

16.  The  same,  brown,  but  containing  grains  of  a  white  min- 
eral which  in  the  air  turns  to  a  white  powder.    It  effbrrceoM  in 

nitric  add 560-571  feel. 

17.  The  same,  bnt  hsring  a  more  liberal  intennixtore  of  a 
green  color,  so  as  to  be  in  general  considerably  lighter.  When 
washed  this  shows  many  bits  of  dark  green  shale,  and  also  some 

(tf  brown,  as  well  as  white  sand _    671-692  feet. 

18.  Greeniah-gny  abole,  theumeasNo.  13 692-eiOfeet. 

19.  Oreenish  shale,  oontMning  bits  of  gr^sh  qnartiyte  that 

feebly  effervesce  in  hydrochloric  add.     This  is  nnwoahed 610-836  feet. 

20.  The  same  unwashed 636-638  feet 

21.  Washed  grains  oonsiBtuig  mainly  of  rounded  qnarts 
(from  above),  angnlar,  opsone,  gray  qnartE,  freshly  fractnred, 
and  nnmeroos  scalea  and  masaoo  of  mica.  It  appears  as  if  the 
rock  here  stmck  is  a  gieeniah-gray,  foliated,  micaceons  qnartc- 

Bchiat 638-639  feet. 

22.  Washed  drilling  contdsting  mainly  of  bita  of  aognlar 
qnartx  (some,  howeier,  are  rounded,  probably  from  above),  black 
mica  scales,  and  angular  grains  of  fleah-eolored  orthodaaa,  and 
a  white  feldspar,  evtdantly  one  of  the  lAOtentian  granites  as 

seen  at  the  Lake  of  the  Woods 639-«41feet 
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thrangh  pipes,  aod  tbns  we  have  a  great  abandanee  of  water  of 
'  the  purest  character  for  all  domestic  purpoBcs.  Fearing  that  we 
might  again  have  troable  and  possibly  the  pipe  again  become 
obstmcted,  we  sabseqaently  drilled  another  well  at  onr  Lock- 
hart  farm  headqaarters  about  seven  hundred  feet  distant  f^m 
onr  first  well,  and  strnck  water  at  abont  the  depth  of  one  hun- 
dred and  thirty -seven  feet,  and  the  flow  and  pressure  was  alarm- 
ingly heavy.  Within  twenty-fonr  hours  the  water  found  vent 
alongside  the  pipe,  making  a  lai^e  bole  and  foirly  boiling  up  in 
such  large  and  alarming  quantities  that  we  soon  became  innn- 
dated,  and  we  at  once  concentrated  a  large  force  of  ditchers  fivm 
St.  Fanl  and  the  neighboring  towns,  and  constructed  ditches 
several  miles  to  the  west,  to  carry  off  the  surplus  water.  After, 
say  a  couple  of  weeks,  this  heavy  flow  somewhat  ceased,  and  has 
since  been  principally  confined  to  the  pipe  with  only  a  moderate 
and  controllable  quantity  coming  to  the  surface  outside  the  pipe. 
This  flow  through  the  pipe  is  still  heavy  and  strong,  and  conld 
be  carried  through  hose  to  the  highest  points  of  most  any  build- 
ing. We  sunk  other  wells  on  this  farm,  and  cased  with  three- 
inch  pipe,  and  have  quite  heavy  flows  of  pure,  semi-soft  water. 
At  the  Keystone  farms,  in  town  152,  range  48,  during  and  since 
1881  we  have  drilled  eight  artesian  wells,  and  they  all  have  reg- 
ular, oontiuQOUS  flows  of  pure,  good,  semi -soft  water.  With  our 
first  wells  we  used  six-inch  pipe,  then  three-inch  pipe,  and  sub- 
sequently two-inch,  which  we  regard  sufficiently  heavy  for  farm 
use.  We  struck  water  on  this  farm  at  from  ninety-five  to  one 
hundred  and  twenty  feet,  with  one  exception,  where  we  reached 
water  at  one  hundred  and  fifty  feet.  At  one  point  of  this  farm 
where  the  land  is  elevated  about  five  feet  above  the  snrronnding 
country,  we  drilled  several  test  wells  and  found  brackish  arte- 
sian water  at  the  depth  of  ninety  feet,  which  we  abandoned.  We 
then  determined  to  drill  considerably  deeper,  and  struck  a  pretty 
heavy  artesian  flow  of  milky,  brackish  tasting  water,  at  the 
depth  of  two  hundred  and  fifty  feet,  which  we  immediately 
abandoned,  and  then  selected  a  point  on  lower  ground,  1,200  feet 
distant,  and  found  good  artesian  water  at  abont  the  depth  of  one 
hundred  feet.  We  have  now  eleven  good  and  satisfactory  arte- 
sian wells  on  both  farms.  In  drilling  these  wells  we  penetrated 
through  strata  of  earth  about  as  follows:  First  through  the  usual 
black  loam  from  one  and  a  half  to  three  feet  in  depth;  then 
through  a  lightish  clay  marl  from  five  to  seven  feet  in  depth; 
then  through  a  blue  clay  varying  from  thirty  to  sixty  feet  in 
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depth:  then  a  stratam  of  hard  pan;  then  sand,  and  finally  gravel, 
when  vater  is  generally  strnck.  Between  these  strata  we  gen- 
erally passed  throngb  intermediate  seams  of  quicksand  and  also 
seams  of  gravel.  I  will  at  this  point  state  that  the  light  clay 
marl,  as  well  as  the  bine  'ilay,  appears  to  be  fully  impregnated 
and  mixed  with  all  the  ehemical  and  fertilizing  elements  reqai- 
8it«  to  prodnce  the  peculiar  kind  and  qoality  of  grain  that  is  be- 
coming so  vaJnable  and  necessary  for  haman  food.  I  claim  that 
our  enbeoils  are  strong  and  valuable  fertilizers.  The  blue  clay 
when  first  brought  up  is  pliable,  greasy,  and  of  a  puttyish  na- 
ture, and  when  exposed  to  the  air  and  dried  it  makes  a  valuable 
dressing  for  the  land.  It  is,  therefore,  fair  to  suppose  that  we 
have  oar  fertilizing  elements  immediately  under  ns  for  all  time 
to  come,  and  which  gives  inestimable  value  to  the  lands  of  the 
Bed  River  Valley  aad  our  Northwestern  country.  I  am  advised 
that  the  formera  of  Clay,  Norman,  and  Polk  counties  are  sink- 
ing a  great  many  wells,  and  have  generally  been  successful  in 
otrtAining  good  artesian  flows  of  pure  water. 

Before  closing  this  communication  I  beg  leave  to  call  your  at- 
tention to  the  matter  of  natural  gas,  which,  as  you  are  aware,  is 
attracting  the  attention  of  the  people  of  Western  Pennsylvania, 
West  Virginia,  and  Northeastern  Ohio,  and  working  such  a 
marvelous  revolntioD  in  utilizing  it  for  fuel  and  beating  purposes 
in  those  sections  of  our  country,  and  to  such  an  extent  that  it  is 
largely  taking  the  place  of  coal  in  the  various  large  manufacturing 
establishmente  and  in  private  families,  at  a  comparatively  small 
cost  as  compared  with  even  the  present  cheap  fuel  of  those  sec- 
tions. This  natural  gas  is  obtained  in  drilling  to  the  depth  of  from 
1,500  to  2,000  feet,  and  is  frequently  conveyed  lu  pipes  very  many 
ffliles;  the  pressure  varies,  but  it  is  extremely  heavy.  I  merely 
advert  to  this  matter  to  give  you  scientists  and  thinkers  a  little 
food  for  reflection.  Is  there  any  probability  of  our  findingnatural 
gas  and  reaching  it  at  any  practicable  working  depth  in  this  north- 
western country!  lamimpressed  with  the  belief  that  ourgood  Cre- 
ator has  something  in  reserve  for  us,  and  that  this  great  and  good 
country  will  not  have  to  be  dependent  for  ages  upon  distant  local- 
ities for  this  all  important  element  to  the  comfort  of  mankind. 
Whilst  it  may  be  scientifically  thought  that  Uinnesota  is  located 
outside  the  belt  where  natural  gas  can  be  reached,  I  am  still 
deeply  impressed  with  the  belief  that  efforts  should  be  made 
whereby  the  question  can  be  practically  tested,  and  at  least  use 
the  means  to  the  end  hoped  for.     Very  respectfully, 

7  Sprinqeb  HABBAiraH. 
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THE  DEEP  WELL  AT  LAKEWOOD  CEMETERY, 

MINNEAPOLIS. 


This  well  is  situated  on  the  south  side  of  the  cemetery,  near 
the  beginmDg  of  the  tamarack  svamp,  which  connects  lakee 
Oalhoan  and  Harriet,  but  on  high  ground,  about  50  feet  above 
the  lake.  It  is  76  feet  above  the  Milwaukee  depot,  or  about 
ftOO  feet  above  the  sea. 

The  foUoving  general  statement  of  the  drift  was  obtained  from 
the  Superintendent  (F.  M.  Gray)  and  from  observations  on  the 
drillings  as  they  were  shown  during  the  progress  of  the  work. 
Samples  of  these,  and  of  the  rock  strata,  to  the  bottom  of  the 
well  have  been  preserved  and  are  deposited  in  the  General' 
Museum  for  fbture  reference  and  verification: 

1.  Gravel  and  sand  ;  OLaial;  referable  to  the  blue  till  as  its 
aonrce.  It  is  saitable  for  road-m&king;  the  upper  pordon  of 
tliiB,  not  noticed  b;  Mr.  Gray,  oonsiatH  of  yellow  toam,  such  as 
coven  the  most  of  the  coDOtrj,  making  the  soil,  having  a  thick- 
neaBofl-4f«>t 135  feet. 

2.  Tellofrish,  ocheiy,  or  rusted  clay  in  which  the  stones, 
and  ^1  boulders,  one  of  which  was  broken  and  bronght  up  in 

Amgments,  haTo  a  fermginoos  coating  or  weathering 135-138  feet 

[This  seems  b>  have  been  the  bottom  of  the  old  preglacial 
(Tather  interglacial)  river  gorge.  It  is  evinced  by  this  weathered 
material.  A  bonlder  of  syenitic  gaeiss  as  large  as  a  man's 
flat,  which  was  said  to  have  been  brODght  np  in  the  pnmp,  was 
exhibited  by  the  men  at  work.  It  was  weathered  and  looked 
so  mnch  like  a,  anrfoce  pebble,  soch  as  Ckn  be  found  anywhere 
now  on  Hk  top  «f  the  gronod,  that  at  Qnt  this  statement  was 
disbelieved.  Bat  when  the  Superintendent  showed  a  piece  of 
hwd  gray  granite,  evidently  fteehly  fiactored  by  the  <irill,  hav- 
ing A  red  weathered  exterior,  I  was  inclined  to  believe  that  the 
pebble  of  gneiss  also  may  have  come  from  this  depth.] 
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with  fiD«  rhotubohedroDB  of  dolomite  of  the  same  reddish  color 
as  the  rock  at  No.  11,  with  a  few  scattered  cubes  of  pjrite,  but 
thej  eoold  not  aMign  any  definite  horizon  to  tbem,  Myiog  tbey 
picked  them  ont  of  the  pampiugs.  Thsj  are  probably  from  the 
reddish  dolomite,  bnt  ma;  be  from  the  lop  of  the  sandrock  when 
tile  pMMge  from  one  to  the  other  is  apt  to  alternate  l^m  iand- 
{«ck  to  dolomite  Id  thin  beds  accompanied  bj  chert 424 -434  feet. 

14.     White  qnartE  sand,  rounded 434-481  fert. 

16.  White  qnarts  ettfid,  with  traces  of  light  green  shale,  and 
oocaaioual  small,  aggregated,  cluttered,  cnbeeof  pTiitr,  the  clns- 
ters  being  abont  the  use  of  moetatd  seeds 46I'504feet. 

16.  White  quarts  sand,  rounded,  with  some  green  shale.  In 
mass  this  does  not  appear  oo  dearlr  white  as  the  last  two.  bnt  a 
dirt;  white,  apparently  dne  to  some  kof\,  colored  material 
ground  Qp  by  the  drill,  which,  on  getting  dry  cemente  the  sand 

grains  into  ftagile  Inmps 604-558  feet. 

17.  White  sand  and  green  sand,  the  latter  mainly  ground  to 
a  fine  powder,  so  as  to  stun  the  whole  and  make  a  greenish, 
fragile,  loose  nuws,  when  dry.  Borne  of  the  green  sand  is  like 
the  distinct  green  sand  lumps  seen  in  the  St.  Croix,  at  Red 

Wing 558-607  feet. 

[The  interval  nnreprcacnted  by  drillings,  Aom  607  feet  to  694 
feet,  probably  waa  made  up  of  the  same  as  the  last,  or,  perhaps, 
mora  like  the  next.  ] 

18.  Whitesand 604-763  feet. 

19.  Mainly  white  sand,  bnt  having  a  mixtnre  of  other 
grains  that  are  not  silica,  and  of  a  heavy  cementing  substance 
that,  when  dry,  seems  to  be  a  powdered  rock  of  some  sort,  of  a 
light  huflT  and  pinkish  color.  The  mass,  however,  does  not  ef- 
ftrvwce.     Some  scattered  grains  are  green  and  soft,  and  may  be 

the  source  of  the  coloring  cement 763-780  feet. 

20.  Green  clay  or  shale;  non- effervescing,  very  fine  grained,.    780-935feet. 

21.  White  sand,  with  a  faint  yeUo wish  tint 935-1005feet 

22.  SiliceoDS  sand,  with  a  faint  pinkish  tint,  rather  fine 1005'lOlOfeet. 

%i.     Siliceous  sand,  with  a  deeper  pinkish  tint,  rather  coarse 

grain,  some  of  the  grains  being  amethystine,  and  others  of  a 

light  yellow  color 1010- 1060  feet. 

24.     Siliceous  sand  like  the  last,  but  of  a  lighter  color 1060- 1105  feet. 

26.  The  same,  bat  cemented,  when  dry,  with  ground-up, 
reddish  shale,  probably  derived  from  some  beds  introdnctoiy  to 
the  next 1106- 1123  feet. 

26.  Compact,  red  clay,  or  shale,  like  that  seen  at  Fond  dn 
Lac,  below  the  red  sand  rock,  and  inteistratified  with  it 1123  - 1167  feet. 

[At  some  places  between  1123  and  1167  feet,  several  pieces  of 
red  ahale,  mottled  with  ligbt  green,  were  brought  up  by  the 
pump.  Some  of  tb>se  are  two  inches  across.  They  are  fine- 
grained, giitlesB,  and  sparkle  with  fine  flakes  of  talc  or  mica. 
The  green  portions  of  this  shale  are  finer  grained  than  the  red ,  and 
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fractnra,  u  if  maaaive,  and  (7),  A  BiDKle,  Inrge  piece,  of  » 
d»Tk,  medinm-graiDcd.  maaaive  rock,  like  a  dioryte.  Tfa«M 
last,  (6  and  7),  evidently  are  from  near  the  bottom  of  the  drill, 
M  they  are  the  last  to  appear  among  tbe  drillings 1107-  1400reet. 

SUMMARY   OF  THE  WELL   DRILLED   AT  THE    LAKE- 
WOOD  CEMETERY. 

1.  Drift,  1-256  feet 256  feet. 

2.  Wlite  sandrock,  266-318.feet 62  feet. 

3.  Dolomitic  rock,  318-403  feet 85  feet. 

4.  White  quartz  sandrock,  403-504  feet 101  feet. 

5.  White  qnartzsand  and  green  sand,  504-780  ft.  276  feet. 

6.  Green  clay  or  shale,  780-935  feet 145  feet. 

7.  Siliceoas  sand,  yellowish  or  pinkish,  935-1105 

feet 170  feet. 

8.  Soft  red  shale  and  sandstone,   with  greenish 

mbttlings,  has  red  powder,  1105-1167  feet...     62  feet. 

9.  Harder,  reddish-hrown   rock,  not  arenaceous, 

a  schist,  has  light  gray  powder,  1167-1400 

feet 233  feet. 

The  boring  ceased  at  1400  feet. 

The  drilling  of  this  well  was  subsequently  continued  to  the 

depth  of feet.     At  1860  feet  the  washed  drillings  consisted 

largely  of  white,  limpid,  rounded  quartz  grains,  from  above,  and 
of  a  gray,  tough  crypto-crystalline  rock,  which  showed  the  na- 
ture of  the  rock  at  that  depth,  resembling  many  of  the  strata 
Been  in  the  rocks  at  Thomson  andtheaceto  Knife  Falls,  of  which 
the  survey  numbers  fonr  hundred  and  sixty-nine  and  four  hun- 
dred and  seventy-three  might  be  mentioned.  Some  larger  frag- 
ments were  black  and  graphitic,  and  throughout  the  whole  were 
onmerous  battered  films  of  metallic  iron  from  the  drill. 
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No.  4.  Sandrock 35feet. 

"    5.  UagDCBUi  limesUmB 146  " 

"    6.  Bandrock 95  " 

"    7.  Orayihale 60  " 

"    8.  Green  ilwle 110  " 

"    9,  Limertone 10  " 

"  10.  Blue  »h«le 30  '* 

"  11.  SMidrock 50  " 

"  12.  Gr»y  •hale „  40  " 

"  13.  Green  ebale 36  " 

"  14.  Very  hard  red  asnd  rock,  eodmiDg  beds  of  red  shale...  145  '' 

Total 857  feet. 

' '  No.  5  of  tbia  well  seems  to  be  the  same  limeetone  thai  oatcrope  at  Hastingi. 
We  stmck  a  crevice  when  we  got  40  feet  into  this  Btratnm,  from  which  the  water 
began  to  flow  at  the  rate  of  40  gallons  per  minnte.  A  aecond  flow  of  water 
was  obtained  from  No.  11  (sandrock).  When  we  got  throngh  that  sandrock, 
tbe  wellflowed  300  gallons  per  minnte.  After  wegot  through  drilling  we  tnbed 
the  well  and  separated  the  upper  vein  of  water  fVom  the  lower  vein,  and  we 
found  the  lower  water  to  be  much  softer  than  that  which  comes  from  the  np|ier 
vein.  We  also  fonnd  that  the  water  from  the  lower  vein  rose  14  feet  above  the 
surface,  while  that  from  the  npper  vein  wonid  only  rise  4  feet.  No  water  was 
obtaiasd  from  the  red  sandrock  [Hfi.  14)  ;  there  was  no  increase  in  the  flow 
after  passing  thiongfa  No.  11." 

The  Hastings  deep  well  was  drilled  by  W.  E.  Swan,  and  the  in- 
formation here  given  respecting  the  character  of  the  strata  is 
derived  from  his  notes  and  from  a  series  of  the  preserved  drill- 
ings which  he  has  furnished.  This  well  is  located  at  the  depot 
.  of  the  Chicago,  Milwaukee  and  St.  Paul  railway,  abont  seven 
hundred  and  ten  feet  above  the  sea,  and  about  ninety  feet  below 
the  top  of  the  St.  Lawrence  limeetone  as  exhibited  in  the  blaffs 
adjoining.     The  water  rises  fourteen  feet  above  the  snrface. 

1.  Dolomitic  limeroch.    St.  Lawrerux SOfeet. 

2.  Sandrock 15    " 

3.  Dolomitic  grit,  (Hr.  Swan  designated  this  limestone) 13    " 

4.  Sandrock,  sapplying  do  water 95     " 

[Some  of  this  is  coarse  and  some  is  fine.     Id  the  lowest 

too  feet  the  drillings  contained  fragments  and  rnsty  tubes 
that  recall  the  tnbes  in  the  St.  Peter  sandstone  described 
in  Vol.  1.  p.  356,  hot  these  are  ranch  firmer.] 

5.  Sandy  shale,  white,  mostly  saod 25     " 

6.  Gray  shale,  with  much  saDd  aDd  some  dolomite 43     " 

7.  Green  shale,  i.  e.  sand  and  green  sand 20     " 

8.  Green  shale,  probably  pulverized  green  sand 110    " 
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6.     SoudjahBle,  uod  and  green  saod 15  fe«t. 

[Kos.   6,  7,  8  and  9  may  all  be  described  m  sand  and 
green  sand.] 

10.  Sandrock  with  a  few  lumps  of  iron  pyrit« 20    " 

11.  Saodrock  with  a  few  lumps  of  iron  pjrite 20    " 

13.     Sandrock  with  more  iron  pyrite  ;  drat  flow  of  water !iO    " 

13.  Gray,  sandy  shale 20  " 

14.  Blneshale 70  " 

15.  Sand  and  pnlrerisEed  green  saad 20  " 

16.  Dolomitic  grit  with  gray  ataale  and  sand. 5  " 

17.  Sand  rock  with  lumps  of  iron  pyrite  and  dolomitic  grit 

Second  flow  or  water 5  " 

IS.  Sandrock   with  some  pyrite 25  " 

19.  Sandrock,  coarse 10  " 

20.  Sandrock 10  " 

21.  Sandrock,  coanw 10  " 

22.  Sandrock 100  " 

23.  Sandrock,  coarse. 30  " 

34,  Sandrock,  Sne  and  coarse,  some  grains  onu-qoarter  inch 

in  diameter,  one  of  black  qnartzite,  with  truces  of  red  shale...  40     " 

35.  White  qnariz  sand,  mixed  with  pinkish,  apparently  or- 

thoclose  sand,  and  some  grains  of  red  and  black  quartzite 30     " 

26.  Red  shale,  with  some  white  qnariz  sand 20     " 

27.  Bed  and  white  sand   with   pieoes  of  batterod  metallic 

iron,  donbtlesB  from  thedrill.. 15     " 

28.  Red  shale 40     " 

29.  Mainly   white  qnartz  sand,  but  tinted  red  by  bits  of 

shale  and  other  red  grains;  contains  bite  of  metallic  iron 7~i     " 

30.  The  same  bnt  mare  red 50     " 

31.  Tbe  same;  the  shale  is  soft  and  has  a  red  powder,  like 

hematite. 110    " 

Total  depth 1180  feet 

This  well  flows  about  one  bnodred  gallons  per  miunte  and  raises  the  water 
foarteen  feet  above  tbe  surface.  There  seems  to  be  a  T«ry  small  portion  of 
salt  in  the  water.  We  all  expected  to  get  a  large  flow  at  Hastings,  and  were 
greatly  disappointed  at  the  reaalt. 

The  Red  Wing  weU  is  at  aiid  on  tbe  same  level  as  the  depot  of 
tbe  Chicago,  Milwaukee  &  St.  Paul  railway  and  hence  six 
hundred  and  eighty-seven  feet  above  the  sea.  It  was  drilled  by 
Mr.  W.  E.  Swan,  and  the  information  below  is  derived  entirely 
from  bim.     It  begins  and  ends  in  the  St.  Croix  formation. 
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No.  1.  Sand  and  grmTcl 40*eet. 

"  2.  SMdy  »b»le 10  " 

"  3.  Blue  shale 60  " 

*'  4.  Bandrock. 10  " 

"  S.  Bine  BhftlB :{0  '• 

"  0.  &  mixtare  of  und,  qnsrlz  and  limerock „  46  " 

"  7.  SoftHU>drock 266  " 

Total 450  feet. 

"This  well  flows  eight  hundred  gallons  a  minate  at  the  surface,  above  which 
its  waMr  rises,  when  ooDfioed  in  a  pipe,  to  the  height  of  ceveDtf-five  fe«t.  It 
is  the  largest  flow  for  the  depth  that  1  have  seen  ia  my  experience  of  twenty- 
ODe  years.  It  1>eKaD  to  flow  over  at  one  hundred  and  ninety  feet  tnna  the  sor- 
fiu»  and  kept  on  increasing  to  the  end.  We  stopped  drilling  in  [at]  the  red 
saudrocb.  I  have  no  fbitfa  in  getting  an  incraase  of  water  aftor  we  atrike  it, 
as  it  always  gets  very  hard,  ao  that  we  <  annot  drill  more  than  nxteeD  feet  in 
twenty-four  honrs,  while  in  the  sandrack  where  we  get  onr  flow,  we  have 
«  drilled  fVom  five  to  fitteen  feet  an  bonr. "  * 


The  Welt  at  Lake  OUy  was  also  drilled  by  Mr.  W.  E.  Swan. 
He  has  supplied  the  survey  with  a  series  of  the  drillings  in  bot- 
tles. His  designations  were  published  in  the  Museuiu  report 
for  1881,  [tenth  annual  report,  p.  161],  and  are  here  repeated 
with  such  corrections  as  a  study  of  the  drillings  requires.  This 
well  parses  through  a  considerable  thicknees  of  drift,  showing 
the  great  depth  of  the  MiBsiseippi  gorge  at  that  place,  being  at 
least  two  hundred  and  ten  feet  below  the  top  of  the  well.  The 
depobat  Lake  City  is  seven  hundred  and  five  feet  above  the  sea. 
and  this  well  ia  on  the  same  level,  and  forty-one  feet  above  the 
low  water  level  of  lake  Pepin.  The  well  begins  in  the  St,  Croix 
formation. 

1.  Black  soil "2  f.et. 

2.  Tellow  clay 40      ' 

3.  Gravel  and  sand IBO     " 

4.  Fine  )oam-clay 5     '" 

5.  Sand,  this  seems  to  l>e  the  beginning  of  the  rock 16     " 

6.  Coarse  sand 7    " 

7.  Sand _ 208     " 

K     Sand,  rusty  or  stained  with  light  red  shale 5     " 

S.    Sand,  very  coarse,  white  grains  onen  fractn'ed 15     " 

10.  Sand,  stained  with  red  shale,  and  with  Besh  red  grains  36     " 

11.  Sand 5     '* 

12.  Red  ahale  and  sand;  shale  is  soil  and  has  a  red  powder...  230     " 

Total  depth 820  feet. 

•  Col.  Wm.  CoItHI  ufi  Itaal  *t  ChriBl'i  Bnwerj.  Red  Wing,  ii  »  itep  well  Ihkt  ipouU  Ibrec 
hundred  bunltpcr  dkr,  rlalng  italrtf  feet  ■txn'elbe  mittct — ona  hundred  «nd>l((j  feet  Id 
drift  and  ode  hundred  feel  In  undrock-^lghty  mdi  oeil  of  ihe  Milwmukce  depoi  and  thr« 
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The  arteman  well  at  BnyumgviQe,  Id  Hooston  county,  was  an  ex- 
periment for  increasing  the  supply  of  water  to  the  grist  mill  of 
Messrs.  Sballer  Brothers.  According  to  Mr.  Swan,  who  drilled 
the  well,  the  discharge  is  1,000  gallons  per  minute,  sott  water,  and 
granite  was  reached  at  590  feet,  where  the  work  ceased.  The 
moath  of  this  well  may  be  25  feet  above  the  Mississippi  river, 
or  650  feet  above  the  sea,  and  the  water  rises  12  or  14  feet  above 
the  surface  of  the  ground.  The  Potsdam  seems  here  to  have  been 
wanting,  and  the  St.  Croix  deposited  nnconformably  upon  the 
granite. 

No.  1.     Blue  day 40  feet. 

No.  2.     Limestoae.  [Donbtfbl.pTobablr  adolomiUcgrit  — N.E. 

W.] „ 25  feet. 

No.  3.     Blue  shale 60  feet. 

No.  4      Green  shale 70  feet 

No.  5.     S»ndrock 396  feet. 

T«t*l 590  feet. 

The  fira  well  driUed  at  the  St.  Paul  Harvester  Works,  in  1882, 
was  in  the  rattling,  or  chipping,  room  of  the  foundry,  at  a  height 
of  about  fifteen  feet  above  Phalen  creek  near  by,  or  about  863 
feet  above  the  sea.  *  This  well  was  drilled  by  N.  W-  Gary,  to 
the  depth  of  582  feet  (claimed  by  Mr.  Gary  to  be  602  feet),  when 
his  work  ceased.  In  the  winter  of  1882-3  it  was  continued,  by  a 
diamond  drill,  under  the  management  of  Joseph  Susor,  to  the 
depth  of  6261  feet.  The  only  samples  preserved  from  this  well, 
so  f^r  as  known,  were  from  the  part  drilled  by  Mr.  Snsor.  They 
are  from  10,  20,  30,  and  44  feet  below  582  feet.  These  are  pul- 
verized, darkish  gray,  shaly,  siliceous,  probably  dolomitic, 
agreeing  with  the  core  obtained  from  the  second  well  at  a  cor- 
responding depth.  Owing  to  the  supposed  bed  of  iron  and  iron 
ore  (reported  to  be  very  hard  to  drill),  in  the  first  well  a  second 
one  KM  drilled,  at  a  point  about  fifteen  rods  north  from  the 
first,  on  land  abont  eight  feet  higher,  or  approximately  871  feet 
above  the  sea.  Mr.  Gary  drilled  in  this  well,  during  the  summer 
and  autumn  of  1882,  to  the  depth  of  515i  feet.  Mr.  Susor,  with 
a  diamond  drill,  penetrated  156  feet  further,  or  to  a  total  depth  of 
671)  feet.    A  very  complete  set  of  the  samples  from  this  well 

•  Tbe  railToad  at  th«  Dnloti  Depot.  Si.  Puiil.  is  lOMi;  wnUr  <d  rbdcn  creek,  ni  the  blghut 

Harrestei  Warki,  «4«!  Phalen  ]■! 
jle  ln>D  ind  nugnetlc  Iron  ore  Id 

'o»  M  1e»(  42  teet,  tee  Ibe  PIokc 
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were  conrteoosly  supplied  by  Mr.  Kirk,  from  tlie  drilliDgs  pre- 
served Id  the  office  of  the  Harvester  Works  at  St.  Paul.  Mr. 
Gary  drilled  a  hole  Bix  inches  in  diameter;  the  core  obtained  by 
the  diamond  drill  is  about  an  inch  in  diameter.  The  waterstands 
eoDStantly  in  each  well  at  35  or  40  feet  below  the  sarfooe.  The 
following  descriptions  of  these  drillings  are  essentially  as  prepared 
by  Mr.  ITpham.    Bock  was  reached  at  235  feet. 


No.    1.     Dark,  sBody  and  clajej  losm l-10f« 

6n;  sand  and  flue  gravel   coDtainiiiK  pebbles  np  to 

'  three-quartere  of  an  inch  in  diameter 10-20 

Same,  with  pebblM  np  to  one  and  a  half  inchea  in 

dUmeter 20-30 

.     Yellowiah  coarae  sand 30-40 

Yellowish  sand  and   gravel,   with  pebblea  np  to  one- 
half  inch 4»-50 

.    Yellowish  Bond  and  flue  gravel SO-tiO 

Light  gray  eand  and  fine  gravel _         60-70 

Light  gray  aond  and  fine  gravel _         70-80 

Light  gray  sand  and  fine  gravel 80-90 

Ligbt  gray,  floe  saod  and  pebbles  ap  to  one  and  one- 
half  inches,  slate,  greenstone,  etc 90-100 

Light  gray,  fine  sand  and  pebbles  np  to  tbree-qnartera 

of  an  inch,  inclndiog  some  of  granite lOO^llO 

Light  gray  sand  and  gnvel,  with  sniBll  pebbles  of 

granite,  greensione,  ete 110-130     ' 

Light  gray  sand  and  gravel,  with  small  pebbles  ap  to 

one-half  inch 130-130     ' 

Light  gray  Mtnd  and  fine  gravel 130-140 

Light  reddish  gray  sand,  with  rare  green  stone  pet>- 

blea  np  to  one  and  one-half  inches  in  diameter 140-150     ' 

Lit{ht  reddish  gray  Band,  with  pebbles  (raie)  np   lo 

two  inches  in  diameter. 160-160     ' 

Light  reddish  gray  Band,  with  pebbles  np  to  one  and 

one-half  inchn 160-170     ' 

Light  gray  sand,  with  pebbles  np  to  one  inch  in  dlam- 

eter.„ 170-lSO    ' 

Coaise  gravel,  largely  made   up  of  pebblee  (ftom  the 

northeast)  np  to  one  and  one-half  inches 180-190     ' 

Similar  to  last  bnt  containing  more  sand  intermixed      190-30C    ' 
Same,  mostly  finer,  bat  with  occasional  pebbles  Dp  to 
two  inches,  (one  a  reddish  porphyry,  ttom  Lake  Sn- 

)>erioT) 200-210    ' 

Coarse  gravel,  mostly  pebbles  np  to  two  inches,  with 

little  sand 210-320    ' 

Yellowish  sand,  with  few  gravel  sl4>nes,  (these  proba- 
bly from  the  stratam  above) ...... 
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'24.  The  pnlTerJEed  drilliog  coutAina  »  large  proportioa  of 
broken,  angalar  fhigmenU  (up  to  oue-ibiid  of  ao 
inch)  of  baff  maguetiiui  limtatone  (with  M>me  sand 
and  grarel  stones);  the  rock  ia  snid  to  bave  been 
Btrnek  at  two  bandred  and  tbirt^-Sve  feet 330-340    ' 

25.  Light  yellowish,  very  fine  powder,  slightly  coked  in 

the  box,  inclnding  no  ooaree  particlee  or  fr^ments; 
effervescing  freely 240-260     ' 

26.  Light  bnff;  drillings  intermediate   in  character  be- 

tweenthelast  two 260-260     ' 

27.  Similar  to  last,  bat  more  areQaceons,  maioly  veiy  fine, 

gianalar  (frsctored),  angnlar  (also  coDtaining  sand 
and  occasioDsl  small  pebbles,  donhtless  f^om  above 
two  bnndred  and  thirty-five) 260-270    ' 

'  28.  Light  bnff  ma^esian  limestone,  in  fine  (from  dnat  np 
to  one-twelflh  of  en  inch)  angnlar  fragments,  with 
grains  of  ronndcd  qaartx S7O-2S0     ' 

'  29.  Magneaian  limestone,  yellowish  baff,  containing  a 
considerable  proportion  of  white  qnartz  particles, 
some  of  them  ronnded  by  water,  ap  to  one-twentieth 
of  on  inch  in  diameter,  vrith  areaaceons  chert  and 
qnartzgeodes 280-290     * 

*  30.  Mostly  yeiy  fine  yellowish  pewder  (dnst)  Dearly  like 
No,  25,  bat  also  containing  frequent  angnlar  pat- 
ticlea  Dp  to  one-qnarter  of  an  inch  in  diameter,  of 

•       magnesUu  limestone. 290-300    ' 

[The  samples  ihiiu  three  hnndred  to  three  hundred 
and  Qf^  were  wanting  and  conld  not  be  foond  nor 
learned  of.  This  part  is  probably  limestone,  which 
lies  both  above  and  below.] 

'  36.  Mostly  fine,  light  gray  powder,  with  angnlar  frag- 
ments np  to  one-eighth  of  an  iDch,  of  fine  grained 
magaenan  limestone  that  effervesce  freely 350-360    ' 

'  37.  Sandstone;  light  yellowish,  fine,  largely  (half  or  more) 
composed  of  white  qaartz  grains,  welt  ronnded,  np 
to  ooe-tbirtieth  of  an  inch  in  diameter,  with  dolo- 
mitic  powder 360-370     ' 

"    38.     Limestone ;  light  yellowish  bnff,  nearly  like  No.  36, 

excepting  color 370-380     ' 

"  3S.  Sandstone;  light  gray;  all  the  grains  water-roonded 
mostly  one-aiitietb  to  one-twentieth  of  an  inch  in 
diameter,  or  finer;  none  coarser  than  one-twentieth 
of  an  inch 380-390    ' 

"  40.  Sameaa  last,  mostly  beaoti fa  11;  ronnded  white  quartz 
groins,  with  pifces  of  coal,  metallic  iron  and  fomace 
Blag 390-400     ' 

"    41.     Same  as  last,  becoming  more  yellowish,  niib  a  few  bits 

of  coal  and  lattered  scaUsof  metallic  iron 400-410    ' 

"    42.    Same,  with  a  few  gnuos  of  shining  black  coal  and 

scales  of  melallic  iron,  the  latter  large))  oxydized...     410-420 
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"  41].  Same,  bnt  finer  and  whiter ;  grsiot  not  exceedint;  one- 
foTtieth  of  an  inch,  ill  well  roanded,  with  some 
pyrite,  and  B  few  iron  scales 42O-430      " 

"    44,     Same  aa  lust;  very  liKht  yellowish,  with  alight  trocea 

of  coal  and  iron  scalea 430-440      " 

"  45.  Same  as  the  tiro  preceding,  with  a  fewgniina  of  pyril« 
with  grains  of  roanded  qnarte  flrmlj'  cemenl«d  to 
them  and  scales  of  iron 44O-4i'>0      " 

"    46.    Still  finer  water-worn   sandstone,    very  light  graj, 

almost  white 45O-460     " 

"  47.  Coaise  (np  to  one-twentieth  of  an  inch),  with  much 
also  that  is  very  fine;  yeUowish  gray;  well  water- 
worn,  with  iron  scales  (ni8t«d)  and  grains  of  a  black 
acoria;  also  contains  traces  of  green  shale  and  some 
dolomitic  powder 460-470      " 

"  48.  Very  fine;  very  light  yellowish;  well  ronnded;  mncl) 
like  No.  46,  with  coal  (anthracite),  one  piece  being 
three-tenths  of  an  inch  in  diameter;  scoria  abd  scales 
of  iron 470-480     " 

"  49.  Very  flue;  light  leaden  gray,  arenaceons  (and  perhaps 
dolomitic)  shale;  (c*king  somewhat  inUke  box) effer- 
vesces       480-^80     " 

"  50.  Very  fine  (more  so  than  last)  light  dosky  gray,  aren- 
aceons sbale;  caking  ttarder  Uian  the  last 490-500     " 

"    31.     Similar  to  the  last  bat  more  arenaceons,  with  mnch 

sand  of  white  quartz,  np   to  one-hnndredth  of  an  • 

inch  in  diameter 500-515     '' 

[  At  five  hundred  and  fifteen  fret  the  pnlvericed 
drillings  stop,  and  the  remainder  of  this  welt  is  rep- 
resented by  samples  of  the  core  of  the  diamond  drill, 
about  one  inch  in  diameter.] 

Core  from  Diamond  Prill. 

At  555  feet.  G-ray,  compact  and  hard,  fiue-giained  sand- 

"CoreM  wfeei  (gli  <ncbei"of  cor«].  rodf,  probably  dolomitic;  inclosing  occasional 
shalj,  darker  laminae,  and  having  in  some 
portions  dark  specks  of  .greensand. 

At  678  feet.  Same  as  the  preceding. 
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At  65U-660  feet.  Hard  aad  compact,  altemaMlf  itrenaceous 

"JftD-Sth.    Thlilifromi3Stoli-ir««t.   and  shaly,  probably  dolomitic;  in  color  about 

JwKPii  Si*im."   one-t«nth  part  bDfF;aboatoQe-half  dusky  gray; 

UiMutareetofwre.)  Hnd  ahont  two-flflhs  dark  green.     The  layers 

of  dark  greensand  not  so  hard  as  the  other 

portiooB,  vary  from  one  twentietli  of  an  inch 

to  two  or  three   iache«  in   thickneea,  being 

interbedded  with  the  dopky  and  bnff  layers 

The  deep  wdl  at  Elevator  B.,  St.  Taul,  is  situated  Dear  the  cen- 
tre of  the  southwest  quarter  of  the  southeast  quarter  of  section 
twenty-five,  about  thn-e  and  one-half  miles  west  from  tlie  Har- 
vester Works  wells,  beginning  about  eight  hundred  and  fifty- 
five  feet  above  the  level  of  the  sea.  The  drillings  from  this  well 
were  examined  by  Mr.  Upham,  through  the  courtesy  of  Mr.  W. 
S.  Zimmerman.  The  entire  depth  is  eight  hundred  and  fiHy 
feet,  drilled  by  If .  W.  Carey.  Water  stood  at  thirty-five  feet 
below  the  surface  during  the  entire  progress  of  the  work. 

1.  Dark  gny.  fine  sand,  at  40  feet. 

2.  Bark  gray,  fine  sand iU-M  feet 

3.  Light  gnty,  shaly  limeatone 68-63  feet. 

4.  The  same ,' 03-6!)     " 

5.  Light  yellowish  gray,  very  fine  grained,  areuAceons  (?) 

shaly 69-83  " 

6.  Fine  grwned,  white  sandatone. 83-235  " 

7.  Light  gray;  somewhat  aigillaceons,  One  grained,  appar- 
ently «uidet«ne 23.5-265  " 

8.  Bnff  magneaian  limeetonein  angnlir  fragmenta 265-300  " 

9.  Fine  grained,  white  qnartz  sandstone,  wat«i^n>unded 300-320  " 

10.  Bnff  magDMian  limeetone. 320-335  " 

11.  Fine,  light  yellowish  powder,  no  grains  visible. 3:j5-;t75  " 

12.  White  sandBtaiie,  in  small  part  iron  rasted,  water-rounded  3T5-436  " 

13.  Light  bnff,  gritty  etone,  like  tbeooreof  the  diamond  drill 

in  the  Harye»l«r  Works  well 430-437}  " 

14.  Sand,  light  gray,  or  nearly  white 437j-17e  '■ 

15.  Light  gray  shale 473-515  '' 

16.  Very  fine  bluish  shale 515-523  " 

17.  Very  fine,  light  gray  shale „ 523-529  " 

13.     Very  fine,    light  yellowish    giBy  sandstone,   somewhat 

argillaceons. 529-540  " 

19.  Tety  fine  Mndstane,  with  some  dark  green  grains 640-560  " 

20.  Very  fine  shale,  olive  green 560-589  " 

21.  Nearly  the  same  M  the  last,  with  some  Band 589-604  " 

22.  Light  gray  shale,  withsamesoud 604-672  " 

23.  Fine  grained  sandstone,  dark  gray 672-738  " 

24.  Lightgray  shale,  very  finegrained 738-761  " 

85.  Unknown 761-850  " 
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The  well  at  the  Harvester  Works  apparently  struck  the  St. 
Lawrence,  the  depth  to  the  rock  indicating  the  absence  of  the 
Shskopee  and  Jordan,  The  well  at  Elevator  B  exhibits  some 
irregularity.  The  "blue  shale"  which  at  Mendota  seems  to  rep- 
resent the  Shakopee,  below  a  thickness  of  a  hundred  and  twenty- 
nine  feet  of  sandstone  (Including  forty-seven  feet  visible  in  the 
foee  of  the  bluff),  is  not  mentioned  at  all.  It  may  have  been 
passed  without  being  noted  in  the  one  hundred  and  fifty-two 
feet  reported  as  sandrock,  or  it  may  be  represented  by  Nos.  7 
and  8.  In  the  latter  case  it  would  coincide  with  the  recognized 
dip  of  the  Trenton  between  Mendota  and  Elevator  B,  which 
amouQte  to  about  tweoty-five  feet,  bringing  the  top  of  the  Shak- 
opee at  Mendota  at  about  six  hundred  and  fifty-five  feet  above 
the  sea  level,  and  at  Elevator  B  six  hundred  and  twenty  feet. 
The  underlying  white  aand  (twenty  feet)  wonld  be  the  Jordan^ 
which  in  the  Mendota  well  is  reported  to  be  thirty-five  feet. 
This  parallelism,  however,  requires  the  redaction  of  the  St.  Law- 
rence from  one  hundred  and  forty -five  feet,  reported  in  the  Men- 
dota well,  to  fifty-five  feet  as  reported  in  the  Elevator  B  well. 
The  same  stratum  at  Lakewood  cemetery  is  given  at  eighty-five 
feet. 

Any  person  who  has  had  occasion  to  record  and  compare  the 
reports  of  well-drillers,  or  to  obtain  the  drillings  of  wells  for  his 
own  examination,  will  appreciate  the  difficulties  and  the  ancer- 
taintiee  of  such  records.  The  drillings  are  not  careAiUy  pre- 
served; the  depths  from  which  they  are  obtained  are  not  accu- 
rately stated,  nor  even  known,  and  the  changes  in  the  rock  from 
stratum  to  stratum  cannot  be  located  with  precision.  Some  broad 
stratigraphic  distinctions  can  generally  be  made  oat. 

In  the  case  of  the  wello  foregoing  it  seems  necessary  to  state 
that  the  Shakopee  formation  dwindles  toward  the  north  and 
northeast  in  this  latitude,  as  already  well  known  further  south. 
The  sandy  and  clay  constituents  increase  at  the  expense  of  the 
calcareous.  This  is  true  also  of  the  St.  Lawrence,  which  at 
Hastings,  and  apparently  at  Stillwater,  embraces  one  or  more 
strata  of  white  sand  from  ten  to  twenty  feet  in  thickness.  These 
are  comparable  to  these  thiuner  beds  of  white  sand  that  are  in- 
tercalated in  the  Shakopee,  seen  at  Korthfield. 
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STATE  GEOLOGIST. 


FOSSILS  FROM  THE    RED   QUART2YTE  AT  PIPE- 
STONE. 


Aboat  the  middle  of  October,  on  the  occafiion  of  a  visit  to 
Pipestone  to  obtain  speoimens  for  the  World's  Cotton  and  Cen- 
tennial Exposition  at  New  Orleans,  in  a  cnrsory  examinntion  of 
a  lot  of  the  pipestone  material  in  the  poaseseion  of  Mr.  C.  H. 
Bennett,  certain  markings  were  noticed  that  had  the  aspect  of 
small  fossil  shells,  and  on  some  farther  search  several  slabs  were 
funnd  which  had  great  numbers  of  the  same  impressions  thickly 
scattered  over  the  surface  of  the  bedding  side.  Subsequently 
other  slabs  were  found  at  the  Indian  quarry  which  had  the  same 
marks  freshly  exposed  by  recent  operations  at  the  quarry. 

These  fossils  occur  in  the  blood-red  catlinlte,  which  is  the  only, 
kind  used  by  the  Indians,  though  it  is  possible  that  they  can  l)e 
foand  also  in  the  light-colored  slabs.  They  consist  of  thin  lenses 
aboat  six  millimetres  in  diameter,  imbedded  in  the  otherwise 
homogeneous  plpestone.  They  might  be  taken  for  inorganic 
flattened  concretions  were  it  not  that  they  exhibit  indistinctly 
some  evidences  of  organic  stmctnre,  and  when  they  are  removed, 
along  with  more  or  less  of  the  pipestone  material,  the  portion 
removed,  embracing  the  powdered  white  scales,  shows,  on  chem- 
ical analysis,  the  presence  of  phosphate  of  lime. 

Subsequently  Mr.  A.  W.  Barber,  of  Yankton,  Dakota,  found 
a  trilobitic  form  among  the  debris  of  the  old  Indian  quarry,  and 
it  is  described  below,  with  his  name,  as  a  specific  designation. 

LINGULA  CALUMET. 

The  shell,  so  &r  as  can  be  determined  by  the  fossil  remains, 
was  very  thin  and  fragile,  containing  some  phosphate  of  lime, 
and  nearly  circular,  averaging  somewhat  less  than  a  quarter  of 
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an  inch  across.  When  freshly  uncovered  it  is  of  a  light  fleeh 
color,  and  resembles  the  light  colored  spots  that  have  often  been 
mentioned  in  the  blood-red  catlinite,  but  ia  much  lighter.  That 
these  light  spots,  however,  are  distinct  from  those,  and  differ- 
ent, is  evident  at  a  glance.  Those  light  spots  have  no  constant 
fbrm  nor  size  within  the  rock.  They  vary  from  the  size  of  pin- 
points to  areas  covering  several  inches.  They  are  not  so  related 
to  the  structure  that  they  are  uncovered  by  splitting  the  rock 
along  its  bedding  planes,  bat  are  as  likely  to  be  exposed  by  a 
fracture  across  the  beddi  ng.  They  do  not  wear  away  readily  by 
friction,  but  enter  the  mass  of  the  rock,  while  these  are  so  thin 
that  a  short  exposure  to  the  weather  destroys  them,  leaving  only 
the  outline  of  the  shell,  either  the  interior  or  exterior,  outlined 
in  the  blood-red  catlinit«.  A  section  across  them  is  all  of  the 
same  color;  that  across  these  shows  a  thin  scale  of  the  light  col- 
ored matter  embracing  a  small  lenticular  mass  of  the  same  as- 
pect as  the  main  mass  of  the  rock,  of  a  blood-red  color.  Those 
are  disseminated  porphyritically  through  the  mass  of  the  rock; 
these  lie  only  in  thin  sheets  (apparently  only  in  one  plane)  coin- 
cident with  the  bedding,  their  flatness  being  in  that  direction  in 
which  a  thin  bivalve  would  necessarily  lie  on  the  bottom  when 
acted  on  by  sedimentation. 

These  lenticular  bodies,  when  both  valves  are  preserved  in 
apposition,  are  about  oue-half  millimeter  in  thickness;  and  when 
only  one  valve  is  present  there  is  only  the  form  of  the  shell  pre- 
served, with  the  merest  trace  of  a  scale,  that  probably  repre- 
sents the  shell  itself. 

There  is  in  some  instances  a  very  indistinct,  rude,  lamellose, 
concentric  marking  on  the  exterior.  On  the  inteiior  of  the 
valves,  I.  e.,  on  the  concave  impressions,  there  is  quite  fre- 
quently a  distinct,  marginal,  flat  baud,  which  is  separated  from 
the  central  part  by  a  faint  ridge.  This  ridge  may  have  marked 
the  limit  of  the  general  visceral  cavity.*  The  beak  of  the  longer 
valve  is  rarely  seen  in  its  prolongiition  beyond  the  other  valve; 
but  there  is  very  often  an  impression  that  shows  a  decided  elon- 
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presses  the  character  of  this  foBeil  better  than  any  description  that 
can  be  written  of  its  visible  characters.  About  fourteen  ridgea 
can  be  coanted  on  the  under  side,  expressing  the  nnmber  of  the 
plenrte  folded  beneath.  Bat  in  advance  of  these  fonrteen  are 
about  two  more  on  the  upper  surface,  some  of  them  exhibiting  a 
tendency  to  duplication,  caused  by  the  pleural  grooves.  The 
thoracic  segments  may  be  considered  to  have  reached  sixteen,  at 
least.  On  the  right  side  from  twelve  to  fourteen  segments  can  be 
counted,  although  there  are  several  that  are  narrow  and  seem  to 
be  due  te  the  crashing  down  of  the  right  side  by  an  oblique 
pressure  on  the  pleural  grooves. 

Tt  is  possible  that  this  specimen  belongs  te  some  described 
species,  but  It  would  plainly  be  premature  to  assign  it  to  any 
known  species  at  present.  It  is  thought  best  to  give  it  the  name 
of  Mr.  A.  W,  Barber,  who  discovered  it,  and  await  the  finding 
of  better  material  to  correct  any  error.  The  figure  is  drawn  of 
the  natural  size. 

Fonfion  and  locality.  The  catlinite  layers  at  Pipestone;  col- 
lected by  A.  W.  Barber,     Museum  register  number,  5555. 

The  following  letter  was  received  from  Mr.  S.  W.  Ford,  who 
for  some  years  has  been  at  work  on  a  similar  &una  found  in 
eastern  New  York,  and  is  familiar  with  obscure  forms  of  organic 
remains  under  such  circumstances. 

j8.  W.  Ford  on  the  pipeatmte  fosiiU. 

ScHODACK  Landing,  Rbnsselaeb  county,  N.  T., 

February  14tli,  1885. 

Praf.  S.  B.  Winchelt, 

My  DBAB  sib  :  I  have  eiamincd  with  deep  Interest,  and  on  several  different 
ocotisioDa,  the  aapposed  foasils  rromyonr"red  pipettone  "  rocks  of  Miunemta, 
which  joD  kindly  enbmitted  to  me  for  etadj,  and  hare  no  heMtation  in  pro- 
nonncing  them  organic  1  have  endeavored  to  study  the  spedmens  withont 
bias  or  pr^udice;  indeed  I  think  I  can  safely  say  that  my  mind  has  been 
nninflaenced  by  any  prepossessions  concerning  the  age  of  the  temme  affording 
them,  althongh  aware  from  the  pemaal  of  yonr  writings,  as  well  m  those  of 
others,  that  the  disposition  has  been  rather  strong  of  late  years,  to  rank  the 
qoartzite  as  "  Hnronian." 

Yonr  principal  specimen  (No.  5655)  I  believe  to  be  a  trilobite  and  moM  pro- 
bably a  Paraduxida,  althongh  it  may  posBibly  repreMDt  the  aomewhat  newer 
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It  is  well  known,  from  the  researchee  of  Wm.  E.  Logao  aud 
T.  Sterry  Hntit,  tbat  the  compoeition  of  the  shells  of  recent  and 
fossil  LingalEB  is  made  np  to  a  considerable  extent  of  phosphate 
of  lime.*  For  the  purpose  of  comparison  a  specimen  was  hand- 
ed to  Prof.  Dodge,  who  has  made  the  following  report: 

Prof.  James  A.  Dodge,  on  the  composUion  of  the  aheUa  of  the  fos- 
sil LingulcB  from  Pipeatone. 


HiKNBAFOLis,  HiitN.,  Feb.  11,  1885. 
Prof.  N.  H.  IPtn<;A«H, 

DcAB  Sib;  I  bAve  made  an  analygiB  of  tba  wbit«  shell-like  sabstance 
found  on  tbe  sarfuce  of  a  specimen  of  pipealoiie  (Cbem.  series  Ko.  173),  as 
leqaesled  by  yoa  a  'few  days  ago.  I  find  it  lo  consist  ttentiaHs  of  corbanale  of 
lime  bat  witb  dUtinct  froMSo/pAofpfta/eo/IiW. 

Very  reepectfVilly  yonrs, 

James  A.  Dodge. 

The  discovery  of  primordial  fossils  in  the  pipestone  of  Minne- 
sota makes  an  important  datum  for  calculating  the  stratigraphy 
of  other  rocks  of  the  Northwest.     This  "pipestone"  is  a  part 
of  the  great  series  of  qnartzytes  which  by  C.  A.  White  was 
styled  8Umx  Qaartzyte  in  his  final  report  on  the  geology  of  Iowa, 
in  1870.     These  qaartzytes  are  couspiciionB  at  several  other 
places  in  Minnesota,  and  also  in  Wisconsin,  where  they  have 
been  denominated  Baraboo  qaartzyte  and  placed  in  the  "Horo 
nian."     Prof.  Jamee  Hall,   in  1867,  and  Mr.   J.  H.  Kloos,  in 
1871,  classed  the  qaartzytes  of  sonthwestem  Minnesota  in  the 
"  Haronian.''     These  fossils  place  them  within  the  "  primordial 
zone"  of  Barrande,  a  geological  stage  which  has  not  yet,  con- 
fessedly, been  covered  by  the  term  "Hnronian"  at  any  point  in 
America.     The  Paradoxides  horizon,  which  seems  to  be  here 
indicated,  has  been  diatingnisbed  by  the  name  St.  John's  ffroup, 
or  Acadian,  and  embraces  the  slates  at  Braintree,  Mass.     It  is 
V  the  Georgia  t^ates  of  Vermont,  contaiuiag 
to  be  below  the  "red  sandrock,"  which  is 
torizon  of  the  east.     The  Potsdam  horizon 
)logist6  lies  still  higher  in  the  primordial, 
tleontology,  to  tbe  (^ciferous  sandrock.  It 
known  to  exist  in  eastern  New  York,  Mr. 

(DxTil.ItT. 
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Superior,  and.  if  of  sedimentary  origio,  modified  portions  of  the 
Georgia  slates,  tbe  St.  John's  group  being  represented  by  the 
gneissic  red  quartzytes  of  Pigeon  Pointand  Waswaugoiiliig  Bay, 
at  tbe  very  base  of  the  Ciqiriferous  series. 
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XL 

REPORT  ON  THE  MUSEUM  FOR  1884. 


Tbe  followiag  list  of  additions  does  not  include  zoological  spec- 
imens received  since  the  last  report,  the  number  of  which  is 
quit«  large.  Many  of  these  are  on  exhibition  at  New  Orleans, 
consisting  of  birds  and  mammala 

The  specimens  of  plants  received  by  the  survey,  in  response 
mainly  to  the  circular  issued  in  the  year  1876,  are  specified  in 
the  following  enumeration.  An  important  donation  iias  been 
received  from  the  United  States  department  of  agiicaltare, 
Washington,  consisfiug  of  1,194  species  of  American  and  foreign 
plants. 

The  condition  of  the  mnseum  at  present  is  chaotic,  owing  to 
the  removal  of  a  large  quantity  of  the  specimens  to  Kew  Or- 
leans. It  is  expected  these  will  be  returned  early  in  June,  and 
they  will  then  be  restored  to  their  places  in  the  cases. 

G}Uections  of  plants  in  the  posse»si4m  of  the  Geoloffical  and  Natural 
ffigtory  Survey  of  Minnesota,  April  1,  1885. 

1.  U.  S.  Department  of  JgrieuHure,  Waahington,  D.  C.  A  oollection  of  638 
tp«ciM  of  Amerioui  and  656  epeciee  of  foreiitn  pUuts.     Praaented  1884. 

1164  speciM. 

2.  John  B.  LeibfTg.  A  collection  of  HinDeaota  plants  from  Blae  Earth 
count;.    PreMuted,  April,  1883. 

78  species. 

3.  JbJht  B.  Letberg.  A  colleeldon  of  weetem  plants  from  Dakota  and  Mon- 
tana.    Presentad,  Angnst,  1883. 

1 14    Bpeciea. 

4.  nr    W   IS.  l^naitrA.     A  mllection  of  Hinneaota  olants.  bv  the  late  J.  C. 
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9.    B.  Jan.    PItuita  of  the  nortti  ebore  of  lake  Bnperior.    Collected  on  the 
Gmlogical  and  Nataral  HUtoiy  Sarre;.    Angnat-September,  1878. 

176  Bpedes. 
T.    T.  8.  Baberit.    Plantsof  the  north  shore  of  lake  Superior.    Collected  on 
ttw  G«akvc»l  ODd  Nktonl  Uistory  Sarve^,  July-September,  1876. 

137  apeciee. 
S.    Dr.   W.  E.  Leonard.     MinneMtft  plants.     Collected  on  the    Geological 
uid  Nttaml  Hlatoiy  Surrey,  1875-6. 

M  spedea. 

9.  Pn>f.  If.  H.  WincheB.     Hinnesota  planta.     Collected  at  various  times. 

75  specieB. 

10.  S.  V.  Windi^     Hiuueaota  plants.     Collect«d  at  rarioue  times. 

150  Bpedee. 

11.  "E*  ierbario  Korti  Petrepolilani."     A  eollection  of  fbreign  plaDta.     Pre- 
KnUd. 

155Bpeciee. 

12.  JTui  Maefarlmtt.    A  collection  of  plants  £rom  sonthern  Labrsdor.    Pre- 
•tnttd. 

25  species. 
13^  F.  W.  Anderamt.     A  collection  of  plants  tnm  Montana.      Presented, 
FtlxMrr,  1885. 

72  species. 
U,  Throngh  Ur.  Warren  Upham  plants  tuTe  been  presented  fi«m  the  fbl- 
•""ing  penons: 
Dr.  Ore.  Vaity,  Washington,  D.   C,  7  Spedes  of  ArisUda  and  14  of  Pani- 

Pt'tf.  C  J.  Oedffe,  Hoorhead,  Minn. 

ISspeciee. 
i"-  J.  Scott,  West  Emerson,  Uaoitoba. 

24  species. 
Df-  J.  B.  SanMert,  Red  Wing,  Minn. 

»'■  S.  J.  Ootfjr.    tax  spedee  of  rare  plants  from  Emmett  county,  lom. 
In  ill  3283  ipedes,  inclnding  dnplicates. 
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Lift  of  books  added  to  the  Library  of  the  Choloffioat  and  Jfatunl 

Si8i4iry  Survey  ginee  tiie  publieatwn  of  the  litt  in  th4 

report  of  1880. 

ProoMdingi  of  the  Academy  of  Nktonl  Sdenoaa,  of  Philadelphia.  Puts  I 
utd  II,  Juiiurj  to  October,  187S.    PorcbMed. 

Proceedings  of  the  DaTenport  Academy  of  Natnial  Sdeneee.  Tolome  m, 
Parte  II  and  lU,  1879-81.    From  the  Academy. 

llwuactione  of  the  Ediobargh  Geological  Society.  Volnme  IT,  Part  II, 
1B81-83.    Poichaaed. 

Bnlletin  of  the  BnffiOo  Bodety  of  Natural  Sdenoee.  Tolnmea  I,  II,  III  and 
IT.    Complete.    From  tlie  Society. 

The  American  Antiqaaiian  and  Oriental  Jonmal.  Tolome  IT,  TSo.  1, 
October,  1881,  and  No.  4,  October,  1883.  Tolnme  T,  complete.  Tolnme  TI, 
Noe.  1,  3,  4  and  6,  1884.  Tolnme  Til,  Noa.  I  and  3,  Jannary  and  March, 
1BS5.    From  the  Editor. 

Bnlletin  of  the  United  Stotea  Geological  Inrvey.  No.  1,  1883.  Prom  the 
Snrrey. 

United  Btates  Geological  Surrey.  UiDeral  resonrcee  of  the  nnitod  Btatea. 
By  Albert  Willlains.     From  the  Survey. 

Smithacmiaa  reports  for  1863,  1870,  1873, 1875, 1878,  187S,  1881.  From  tht 
Smitlnoniaa  Institatioo. 

Tranaactiona  of  the  Academy  of  Science,  of  St.  Lonia.  Tolnme.  IT,  Noa.  3 
and  3.    From  the  Academy. 

If  emoira  of  the  Feabody  Academy  of  Science.  Tolnme  I,  Salem,  Haii. 
From  the  Academy. 

Report  of  the  Geological  Snrvey  of  Ohio.  Tolnme  IT,  Parti.  Zoology. 
From  Prof.  E.  Orton. 

Geoloipcal  Surrey  of  Hinneaata.  Beporte  I  to  Till,  IndoaiTe,  1872-9.  ftia 
Tolnme.     From  Hra.  C.  M.  Terry. 

United  States  Coaat  and  Geodetic  Survey.  Beporta  for  1878, 1879  and  1880. 
From  the  United  State*  Ooaat  Snrvey. 

United  Btatea  Geological  Borvey.  Second  annnal  report— 1380-81.  Fnn 
tiwSnrrcy. 

Honographs  of  the  United  Btatea  Geological  Survey.    Tolnme  II.    From  the 

Tertdary  History  of  the  Grand  Canon  Dlatrict,  with  atlaa,  by  Clarence  E. 
DattOD.     From  the  Survey. 

Bergena  MoBSDm.  Nye  Alcyonider  Gorgonider  og  Peunotnlider  ttlhoranda 
Norges  F^nna,    Ted  Johan  Koren  og  p.  C.  Danielaon.     From  the  Moaenm. 

American  AmociaUon  for  the  Advancement  of  Sdenoe.  Local  eommittse 
pf^tersof  the  Montreal  meeting,  1882,     From  the  Uinneapolie  local  conunittea. 

American  Aaaociation  for  the  Advancement  of  Science,  Local  conunittM 
papers  of  the  Minneapolia  meeting,  1883.    From  the  Philadelphia  local  coat- 

Beporta  of  the  State  Geolo^  of  Indiana,  1869,  1870,  1871-2,  1873,  1ST4, 
lare,  1876-7-6,  1880, 1881, 1883  and  1883.    From  John  Collett,  state  geologiit- 
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The  CitelogiM  of  the  UnMom  of  the  MUitarj  Service  Inatitatioii  of  the 
DnJIed  Stat«B,  1884.     From  Llentenant  A,  W.  YoRilea. 

The  AmericMi  Chemical  Joanui.  Volnmw  I,  II,  III,  IT  and  V.  Noe.  1, 
9,  3,  4  and  6  of  Volnine  VI.     From  Johns  Hopkina  Uaiveraitj. 

IJiiit«d  States  OeoIogUal  Bnrrej.  GtxAotsj  at  the  Cooutock  Lode.  Hodo- 
grapb  No.  3.     By  Geo.  F.  Becker.     Fi«m  the  Barrey. 

United  States  Geological  Bnrv^.  Atlu  to  accompany  the  Uonognph  on 
the  geology  of  the  Comatock  Lode,  and  the  Waehoe  District.  By  Geo.  F. 
Backer.     From  the  United  Statoa  Geological  SnTrey. 

United  Btatea  Geological  Bnrrey.  Third  amtnal  report,  1681-3.  J.  W. 
FowelL     From  the  Snrvoy. 

ProceedingB  of  the  Colorado  Scientiflc  Society.  Volume  I,  1683-4.  From 
the  Society! 

Plates  and  maps  in  illnstration  of  the  fiiBt  volume  of  Uie  transactioiis  of  the 
Geologicml  Society,  London,  1611.     Prasented  by  A.  J.  Hill,  ofSt.  Panl. 

Bolletins  of  the  United  States  Geological  Snrrey,  Noe.  S,  3,  4,  6,  and  6, 
Prom  the  Surrey . 

United  Stat«B  Geolo^oal  Surrey,  Uonograph,  Volume  IV,  Comslock  Hluing 
and  Miners.     By  Eliot  Lord.     From  the  SnrToy. 
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NOTES  ON  THE  GEOLOGY  OF  MINNEHAHA  COUNTY, 
DAKOTA. 


BY  TAHEEN  UPHAM. 

Tj/pical  Potsdam  qmrtxyte  oatcrops  one  mile  soatheast  of  Dell 
Bapids  (which  is  on  the  Sioax  river,  some  foarteen  miles  irest 
from  the  northwest  comer  of  Bock  coant^),  dipping  aboQt  2°  south, 
35°  west  (as  referred  to  the  tme  meridian).  &hintd  stria,  well 
shown  at  this  place,  bear  south  25°  to  30°  east.  (This  local- 
ity, like  the  mound,  is  beyond  the  limits  of  the  ice  of  the  last 
glacial  epoch,  and  therefore  these  striee  were  formed  by  the 
earlier  ice-sheet.  When  that  ice-sheet  terminated  beyond  the 
Missouri  river  in  ^Nebraska  and  Ebjisos,  we  cannot  doubt  that 
the  ice  current  moved  nearly  from  north  to  south  upon  all  this 
region  midway  between  tire  west  border  of  the  ice  and  the  drift- 
lees,  never  ice  covered,  area  of  Wisconsin  and  southeastern  Min- 
nesota; but  the  prevailing  striation  at  the  monnd  and  the  pipe- 
stone  quarry  bluing  soathwesterly,  and  of  this  locality  near  Dell 
Bapids  bearing  southeasterly,  demonstrate  that  during  the  final 
melting  and  recession  of  that  earlier  ice-sheet  it  became  in  this 
portion  lobed,  with  different  slopes  of  its  surfoce  and  dififerent 
directions  of  the  motion  of  its  dltsinct  lobes  and  their  varions 
portions,  principally  (as  I  believe)  prodnced  by  meteorological 
conditions,  nearly  as  the  terminal  moraines  of  Uie  last  ice-sheet 
show  that  it,  in  the  later  glacial  epoch,  was  lobed  and  had  dif- 
ferent directions  of  motion  in  it8  different  parts  upon  areas  not 
more  than  twentj-flve  miles  distant  from  these  localities  toward 
the  northeast  and  northwest.  (See  plate  VI,  in  the  Nmth  annvai 
r^ort).  Rij^le-marka  are  occasionally  seen  on  the  qnartzyte 
at  this  ontcrop.  This  rock  is  here  visible  in  low  exposures,  ex- 
tending an  eighth  of  a  mile,  along  a  northwardly  sloping  slight 
depression  excavated  by  drainage. 
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Quartzyte  also  ontorops  one  mile  due  east  of  Dell  Rapids,  on  the 
east  aide  of  the  Big  Sionz  river  (Qommonly  called  simply  "Sioux 
river");  and  again,  one  and  a  half  miles  north  of  Dell  Bapids,  on 
sectioD  three,  about  one  and  a  half  miles  west  of  the  river.  These 
are  its  most  northern  exposures  that  I  heard  of  in  this  region. 
Xo  fossils,  no  pipestone,  and  no  conglomerate  portions,  are 
known  in  this  qoartzyte. 

Water  power.  William  Van  Eps,  Dell  Rapids  (s.  i  of  sec.  9); 
Dell  Bapids  mills;  fall,  eleven  feet,  with  right  to  increase  to  fonr- 
teen.  The  fall  in  the  Sioux  river,  at  and  below  Dell  Bapids,  from 
Van  Eps'  pond  (which  holds  the  river  as  back-water  to  adistance 
of  three  miles),  to  a  point  one  and  a  half  miles  south  of  the  Junc- 
tion of  the  "  Dells"  channel,  or  abont  fonr  miles  south  of  Dell 
Bapids  village,  is  approximately  twenty-five  feet.  At  Mr.  Van 
Eps'  present  hight  of  flowage,  a  dam  about  three  feet  high  has 
to  be  provided  to  turn  the  water  of  this  pond  in  the  Sionx  river 
Iroin  rmmiuginto  the  "Dells"  channel;  bat  before  the  mill  dam 
was  bnilt  the  stage  of  low  water  at  the  bridge  at  Dell  Rapids  was 
abont  six  feet  lower  than  the  divide  between  -y 
it  and  the  ' '  Dells. ' '  This  sketch,  figure  eight    'gS^^ITZt^J^ 

(I  have  no  good  map),  will  serve  to  give    ^ *****' 

some  idea  of  the  relative  position  of  the  local-  ^'"^'  ^■ 

ities  mentioned. 

^'  The  IMls,"  The  Sionx  river,  after  passing  the  village  of 
Dell  Bapids,  first  runs  westerly  a  half  mile,  more  or  less,  and  then 
flows  Bonth,  inclosed  by  walls  of  Potsdam  qnartzyte.  Another 
rock -walled  channel  of  Uie  samekind,  called  the  "Dells,"  already 
several  times  referred  to,  extends  south  from  near  the  bridge  in 
Dell  Bapids  village.  It  is  thus  east  of  the  present  course  of  the 
SioQX  river  at  its  ordinary  stage,  but  a  large  part  of  the  river 
flows  through  this  channel  at  its  times  of  flood.  The  picturesque 
rock  gotge  called  the  "Dells"  extends  aboutoneand  a  half  miles 
in  rock,  from  near  the  river  at  Dell  Bapids  village  to  the  south; 
and  this  channel  is  said  to  continue  across  the  aUnvial  bottom- 
land abont  one  and  a  half  miles  farther  before  joining  the  pres- 
ent channel  of  the  Sioux  river.  The  highest  walls  of  this  gorge 
are  within  three-quarters  of  a  mile  soath  of  Dell  Bapids,  along 
which  distance  they  rise  vertically  on  each  side  30  to  40  or  50 
feet  above  the  still  water  that  fills  the  bottom  of  the  goi^  along 
a  distance  of  one  and  a  quarter  miles,  varying  in  width  from 
three  to  five  rods,  and  ten  to  twelve  feet  deep.  The  rock  here  is 
typical  qnutzyte,  dipping  two  or  three  feet  in  a  hundred,  or 
12 
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aboatODedegree,totbe80ath-so<itlive6t.  This  qaartzyte  is  bedded 
Id  layers  fk>m  a  few  inches  to  one  foot  or  rarely  two  feet  thiek, 
and  ia  iDteisected  by  very  nnmeroiu  vertical  or  nearly  vertical 
joints,  vhich  often  divide  it  into  i4tomboidal  fi'Sgrnents  only 
fh)m  three  to  six  inches  or  a  foot  long.  The  sarfoce  of  the  bed- 
ding-planes is  frequently  ripple- marked.  No  glacial  stria  were 
found  here;  all  the  rock  snrfoce  appears  somewhat  water-worn. 
The  erosioii  of  this  channel  has  been  fooilltated  by  the  jointed 
stmctare  of  the  rock,  and  both  this  and  thechannel  now  occupied 
by  the  river  have  probably  been  eroded  by  this  stream  since  the 
ice  a^e. 

This  qoartzyte  is  mostly  very  hardandof  a  reddish  gray  color, . 
abont  as  at  its  ezposnree  near  New  Ulm,  in  Cottonwood  oonnty, 
and  in  Pipestone  and  Bock  coanties.  At  the  quarry  on  the 
east  side  of  the  "Dells,"  near  their  aonth  end,  a  mile  south  of 
Dell  Bapids  village,  the  color  of  this  stone  is  light  gray,  slightly 
tinged  toward  pink.  Barely  it  occurs  with  a  quite  soft;,  some- 
what friable  texture,  as  was  found  in  a  well  at  Dell  Bapids.  This 
rock  is  seen  in  frequent  low  outcrops  for  abont  a  mile  south  from 
the  south  end  of  the ' '  Dells, ' '  beyond  which  no  rock -outcrops  were 
learned  of  in  the  next  fifteen  miles  southward,  their  next  occur- 
rence being  at  Sioux  Falls. 

The  gorge  through  which  the  Sioux  river  flows,  close  below 
Mr.  Van  Eps'  mill,  or  about  a  mile  southwest  from  Dell  Bapids 
village,  is  said  to  be  inclosed  by  vertical  walls  of  the  qoartzytc^ 
some  fiftieen  feet  high.  In  this  channel  three  remnants  of  the 
rock  stand  up  like  bridge  piers,  having  the  same  bight  as  the 
rock  on  each  side.  The  whole  thickness  of  the  Potsdam  qaartz- 
yte  exposed  at  Dell  Bapids  is  about  seventy-five  feet;  it  cannot 
exceed  one  hundred  feet.  Its  top  here  may  be  one  hundred  feet 
above  its  top  at  Sioux  Falls;  this  estimate  being  dependent  main- 
ly on  another,  namely,  that  the  river  at  Dell  Bapids  is  seventy- 
five  feet  above  Emerson,  Sherman&  Co 's  mill  pond  at  Sioux  Falls. 

Bottomland  from  one  to  two  miles  wide  borders  the  Sioux  river 
from  a  point  one  and  a  half  miles  south  of  Dell  Bapids  to  Sioux 
Falls.  Its  hight  is  about  ten  feet  above  the  river,  by  which  it 
has  been  overflowed  three  times  during  the  past  eleven  years. 
The  surface  at  each  side  Is  moderately  undulating  till,  with 
swells  26  to  40  feet  above  its  depressions,  the  hight  being  50  to 
90  feet  above  the  river  and  the  bottomland. 

Nils  B.  Peterson's  well;  northwest  quarter,  Section  3,  T.  102,  B. 
49  (nine  miles  north  of  Sioux  Falls),  #ell,  30  feet;  soil,  2;  yellow 
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till,  spaded,  5  feet;  sand,  3  feet,  yielding  the  only  vater  fonnd; 
very  hard  blae  till,  picked,  21  feet,  and  extending  lower;  water 
a  plenty  for  hooae  and  twenty  cattle.  The  till  here  and  gener- 
ally in  this  r^on,  contains  as  large  a  proportion  of  gravel  and 
tMolders  (varying  in  size  from  a  few  inches  or  one  foot  to  five 
feet  in  diameter)  as  is  nsnally  fonnd  in  the  till  of  sonthern  and 
western  Minnesota. 

Pipeatone,  aimilar  to  that  of  the  &mon8  pipestone  quarry  in 
Kinneeota,  is  reported  as  occnrring  eight  miles  distant,  nearly 
dae  west  from  Mr.  Peterson's  (therefore  abont  12  miles  northwest 
from  Sioux  Palls),  or  fonr.  miles  west  of  New  Hope  post  office,  on 
Sknnk  creek  in  the  northeast  part  of  T.  102,  B.  51.  Mnch  of 
this  pipestone  is  red,  other  portions  are  mottled  or  sometimes 
netu-ly  cream-colored,  as  at  the  Indian  pipestone  qnarry.  It  has 
been  whittled  into  pipe  bowls  and  various  tTinkets.  It  is  hard 
at  the  anrrace,  but  softer  within;  and  is  thought  to  form  a  layer 
four  feet  or  more  in  thickness,  inclosed  in  the  quartzyte.  It  has 
been  used  to  bnild  chimneys,  where  it  does  not  crack  and  crum- 
ble like  the  quartzyte. 

9i<mx  FalU.  The  Potsdam  quartzyte  is  next  found  exposed  in 
low  outcrops  abont  two  miles  west  of  Sionx  Falls,  on  the  broad 
bottomland  of  the  Sionx  river.  The  valley  eroded  in  the  thick 
sheet  of  glacial  drift  by  this  river  below  (eastward  from)  Sionx 
Fftlls  is  about  a  mile  wide  and  inclosed  by  blnfb  100  feet  or  more 
in  hight  on  its  north  side,  and  from  126  to  160  feet  (probably 
nearly  200  feet  at  three  miles  east  of  Sioux  Falls)  in  hight  oa  its 
sonth  side;  these  bluffii  being  steep,  with  more  knolls,  buttresses 
and  ravines  than  usual  (as,  for  example,  on  the  Minnesota  river), 
making  a  qnite  picturesque  view  as  seen  fW>m  a  point  a  mile 
north  of  Sioox  Falls,  looking  eastward  and  southward.  This  val- 
ley is  eroded  through  till,  which  in  some  places  was  seen  to  be 
thinly  covered  by  locas,  nearly  as  in  southwestern  Bock  county, 
and  elsewhere,  more  rarely,  by  deposits  of  gravel  and  sand;  the 
quartzyte  of  this  vicinity  is  exposed  only  in  the  bottom  of  the 
valley,  and  ends  in  low  outcrops  about  a  half  mile  below  (north 
and  northeast  of)  Sioux  Falls. 

Mr,  William  Van  Eps,  of  Sioux  Falls  (owner 
of  mill  at  Dell  Bapids),  reports  outcrops  of 
quartzyte  (nearly  like  that  at  Sioux  Falls)  on 
the  James  river  at  Bockport  in  Hanson  county  '' 
and  again  in  the  same  oounty  seven  miles  far- 
ther north  (a  few  miles  below  Firesteel,  a  place 
formerly  important   but  whose  glory  has   He- 
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parted,  eclipsed  by  Mitchell,  three  milee  distant  to  1^  vest;) 
bnt  he  thinks  this  rock  has  no  other  exposures  on  the  James 
river.  About  fifteen  miles  east  of  Mitchell,  good  qnartqrte  for 
qnarrying  occurs  on  Pier  creek,  where  it  ifl  crossed  by  the  rail- 
road and  farther  north.  I  think  that  this  qoartzyte  is  reported 
by  Hayden  on  the  east  and  west  Vermilion  rirers,  in  McCook 
oouoty. 

Water  power  at  8ioux  FaBt.  Three  dams  and  mills  are  here 
located  on  the  Sioux  river: 

1.  Cascade  mills;  theapper  mill,  Emerson,  Sherman  &  Co.: 
fidl  or  head,  10  feet,  flowing  tlie  river  back  about  two  miles. 

2.  Queen  Bee  mill;  Sioux  Falls  Water  Power  company:  head, 
R6  feet;  this  mill  (built,  if  I  rightly  remember,  of  the  qoartzyte 
of  this  vicinity)  is  80x100  feet  in  dimension,  and  seven  stories 
(106  feet)  high;  its  walls  are  6  feet  4  inches  thick  at  the  base, 
and  2  feet  6  inches  at  the  top. 

8.  Sioux  Falls  mills;  the  lower  mill;  Webber,  Shaw  &  Wat- 
son: head,  11  feet.  This  lowest  mill  is  not  more  than  ahalf  mile 
below  (north  of)  the  upper  mill.  There  may  be  five  feet  of  &U. 
lost  between  these  mills;  bat  I  think  less,  or  none.  The  total 
fikll  within  the  city  limits  (section  16)  is  sold  to  be85  fett,  which 
must  be  nearly  or  quite  correct.  If  a  canal  were  cut  acmes  the 
base  of  the  river's  extensive  circuit  west  of  Sionz  Falls,  excavat- 
ing about  ten  feet  deep  across  bottom  land  for  a  mile,  and  some 
30  feet  in  depth  for  a  quarter  of  a  mile  through  the  ridge  of  driil 
which  extends  southward  in  the  west  edge  of  the  city,  it  is  said 
that  a  fall  of  about  110  feet  in  total,  or  26  feet  more  than  now, 
would  be  obtained. 

The  rock  of  Sioux  FaUs  is  the  typical  Potsdam  qoartzyte,  simi- 
lar in  texture,  hardness,  color  (usually  reddish-gray),  bedding 
(frequently  ripple- marked),  and  joints,  with  its  outcrops  in 
Nicollet,  Cottonwood,  Pipestone  and  Bock  counties,  and  at  Dell 
Bapids.  It8  dip  varies  from  a  half  degree  to  two  or  three  de- 
grees, or  a  descent  varying  from  one  to  five  feet  in  a  hundred, 
toward  the  sonth  and  south  southwest.  Allowing  for  its  dip,  l^e 
whole  thickness  of  this  rock  exposed  at  Sioux  Falls  is  approxi- 
mately 125  feet;  it  cannot  exceed  150;  it  nowhere  rises  much 
(not  more  than  20  or  30  feet)  above  the  river  at  the  head  of  the 
falls. 

Quarries  of  this  stone  have  been  worked  in  small  amoant  two 
miles  west  of  Sioux  Falls;  two  miles  south  of  this  city  on  the 
left  (there  nort;b)  side  of  the  Sioox  river,  aboot  a  half  mile  from 


dbvGoogle 


STATE  OEOLOOtBT.  93 

it,  this  qnarry  yielding  good  stone;  and,  most  of  all,  in  the  north 
part  of  Konx  Falls  corporation.  Hayden  (in  t^e  Am,  Jour,  of 
8ci.  and  Arttf  for  Jan.,  1S67)  says,  in  describing  this  formation 
at  Sionz  Falls:  '  'Aboat  ten  teeb  firom  the  top  of  the  rocks  as  seen 
at  this  locality,  is  a  layer  of  steatitic  material,  mottled,  gray  and 
oream  color,  very  soft,  about  12  inches  thick,  which  is  osed 
sometimes  for  the  manni^tcture  of  pipes  and  other  Indian  orna- 
ments. *  *  *  There  are  also  beds  of  padding  stone,  and  the 
most  beantifBl  illostrations  of  wave  and  ripple  markingH  that  I 
have  ever  observed  in  my  geological  explorations." 

GFIoctoI  atritB.  The  siir6w»  of  nearly  all  the  qoartzyte  exposed 
at  Sioux  Falls  is  so  waterwom  that  its  glacial  marks  have  been 
e^oed.  Considerable  search  afforded  me  only  the  following 
observations:  Abont  20  to  25  rods  north  of  the  St.  Paul  &  Sionz 
City  (C,  St.  P.,  M.  &  O.)  railroad  depot,  glacial  strife,  seen  in  a 
half  dozen  or  more  places,  mostly  bear  nniformly  8.  40°  E.  (re- 
Derred  to  the  trae  meridian,  allowing  10°  for  the  needle's  vari- 
ation east  of  north);  but  on  one  sarfinoe  here,  six  feet  sqoare, 
•  mtaated  10  to  60  feet  distant  f^m  forgoing  glaciated  places,  are 
very  clear  glacial  stri«>,  bearing  dae  east.  Abont  a  dozen  rods 
northeast  from  these,  strite  were  again  finind,  on  a  smooth  sar- 
&oe  of  rook  aboat  ten  feet  in  extent,  where  they  vary  in  their 
direction  from  due  sosth  to  S.  25°  E.,  these  conrses  being  seen 
on  the  same  snr&ce  crossing  each  other.  For  the  reasons  set 
forth  on  pages  606  and  649,  of  vol.  1,  final  report,  it  is  probabh 
that  the  strife  bearing  south  are  the  oldest,  and  that  the  stria 
bearing  soatheasterly  and  east  are  records  of  a  progressive  de 
flection  here  of  the  ice-current  toward  the  east,  by  the  formatioi 
of  a  lobe  in  the  ice-sheet  of  this  first  glacial  epoch  daring  its  n 
cession.  How  this  wonld  take  place  will  be  understood  by  n 
ferring  to  Plate  VI,  in  the  yinth  atmwU  report. 

Terracea.  Daring  the  river's  excavErinon  of  its  valley  in  tt 
thick  drift-sheet  along  the  first  six  miles  east  of  Sionx  Falls, 
well-marked  terraoe-plane  was  formed  60  to  76  feet  above  tl 
present  channel,  portions  of  which  remain:  as  follows:  On 
abont  two  miles  long  and  20  to  40  rods  wide,  on  the  northwf 
side  of  the  river,  2to  4  miles  northeast  from  Sioax  Falls;  anotht 
one  and  a  half  miles  long  and  30  to  60  rods  wide,  sitnated 
the  sooth  side  of  the  river,  about  3)  to  6  miles  northeast 
Sioux  Falls;  and  a  third,  or  perhaps  several,  seen  in  the  vi 
down  the  valley  within  a  few  miles  forther  southeastward.  1 
first  of  these  terraces,  and  probably  the  others,  consists  of  t 
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with  frequent  bonlden  on  its  eeoarpment  or  &oe,  and  in  eome 
plaoea  on  its  flat  sarfaoe  above;  bat  mostly  this  npper  sar&oe  is 
thinly  covered  with  flnvial  deposits  of  gravel  and  sand. 

Contour.  Zjakes  and  elonghs  are  rare  or  absent  in  all  this 
region;  I  saw  none.  The  anr&ce  is  very  smooth  till,  seldom 
having  any  covering  of  loees.  The  oontoar  of  this  drift-sheet  is 
qoite  different  fVom  that  foond  npon  (he  regions  that  were  over- 
spread by  the  last  ice-sheet;  bat  closely  resembles  that  of  Pipe- 
stone and  Bock  counties.  It  is  characterized  by  massive  swells 
of  varying  bight,  tending  mostly  &om  north  to  sonth,  or  more 
so  than  in  other  directioos.  The  separate  swells  are  osaally 
from  2fi  to  60  feet  above  the  intervening  hollows  or  depressions; 
while  areas  a  few  miles  apart  vary  sometimes  100  or  160  feet  in 
their  average  hight  No  drift  deposits  marked  by  the  peooliarly 
rongh  and  broken  contour  of  onr  terminal  and  medial  moraines 
were  fonnd  In  this  r^on. 

PaiiM^et  poet-oiBce,  store,  and  mill  are  in  sections  30  and  31, 
T.  103,  B.  47,  at  the  middle  of  the  south  side  of  section  30, 
about  fonr  milee  west  from  the  state  line  of  Minnesota.  The 
"palisades"  extend  from  the  dam  a  half  mile 
eonthwestward,  the  Split  Bock  creek  being 
confined  along  this  distance  between  vertical 
walls  of  the  Potsdam  qnartzyte,  40  to  60  feet 
high,  and  from  60  to  160  fe^  apart.  A  '*  rock 
island"  rises  like  a  tower  in  the  middle  of  this  gorge,  about  20 
rods  sonth  of  the  mill,  and  60  feet  high,  its  top  being  seen  with 
that  of  the  walls  at  each  side,  which  here  attain  their  greatest 
altitude. 

Palisades  mill,  C.  W.  Patten;  fall,  23  feet;  cable  to  miU,  212 
feet;  hight  from  stream  below  the  wheel  to  the  mill,  55  fe^ 
Split  Bock  creek  is  said  to  descend  72  feet  in  its  four  miles  next 
above  the  southwest  (lower)  end  of  the  Palisades. 

The  rock  here  is  the  typical  red  Potsdam  qufuizyte,  dipping 
two  to  three  degrees,  or  about  fonr  to  six  feet  in  a  hnndred,  to 
the  south-southwest.  This  formation  embraces  in  this  vicinity 
two  layers,  each  several  feet  thick,  of  compact,  fine-grained,  red 
rock,  easily  cut  and  polished,  closely  resembling  the  catlinite  of 
the  Pipestone  qnarry  in  Minnesota.  The  npper  one  of  these 
layers  is  seen  a  qnarter  of  a  mile  southwest  from  the  mil]  on  the 
northwest  side  of  the  creek,  where  it  has  been  quarried  and  is 
CEdled  "slate."  Its  vertical  exposure  in  the  qnarry  is  seven 
feet,  but  its  base,  though  probably  not  mncb  deeper,  is  not  seen. 
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name,  applied  by  Mr.  Patten,  ia  a  mlgnomer.  This  "  chalk- 
rook"  is  not  Been  in  contact  with  tlie  quartEyte  or  other  bed- 
ded rookB;  but  its  conformity  in  dip  with  the  Potedam  formation, 
so  eztensirely  exposed  in  its  immediate  vidnlty,  makes  it  high- 
ly probable  that  it  is  a  layer  inclosed  in  the  qoartzyte.  It  lies 
in  the  line  of  continaation  of  the  closely  oontig^ooos  "pipeetoue,'' 
and  may  be  only  a  changed  portion  of  that  bed,  perhaps  having 
oome  into  its  present  condition  by  weathering.  If  this  "chalk- 
rock"  is  ground  to  powder  and  then  wetted,  it  dries  in  a  hard 
mass,  having  abont  the  same  hardness  as  in  its  origin^  bed. 

The  following  is  reported  by  Mr.  C.  W.  Patten,  of  the  I^- 
sades:  Abont  six  miles  sontb  of  this  place,  or  four  or  five  miles 
above  (N.  17.  E.  of),  the  mouth  of  Split  Bock  creek,  rock  [Cre- 
laceonst]  in  many  respects  similar  to  this  "chalk-rock,"  per- 
haps liarder,  all  of  it  whitish  as  the  "  chalk"  is  only  at  its  top, 
occurs  in  thicker  and  more  compact  layers,  and  has  been  con- 
siderably nsed  for  boilding.  It  is  cnt  into  dimensions  by  a  com- 
mon saw;  and  in  weight  it  is  mach  lighter  than  the  "chalk- 
rook"  of  the  PaUsades,  so  that  a  cord  of  it  can  be  drawn  by 
two  horses.  It  forms  a  stratum  at  least  eight  feet  thick,  and  is 
in  layers  from  4  to  8  or  10  inches  thick ;  it  is  divided  by  joints 
with  about  the  frequency  desirable  for  convenience  in  quarrying. 
Its  exposures  (it  is  thought  that  the  red  Potsdam  quartzyte  is 
not  seen  in  that  vicinity),  are  between  5  and  20  feet  above  the  Split 
Bock  creek ;  and  it  is  quarried  at  two  places,  or  more,  partly 
upon  each  side  of  the  creek,  which  there  is  probably  76  fert 
lower  than  at  the  Palisades. 

So  such  rock,  nor  anytiiing  comparable  with  it,  is  found  asso- 
ciated with  the  Potsdam  quartzyte,  either  in  Dakota  or  Minne- 
sota, north  and  northeast  of  the  Palisades.  No  fossils  have  been 
seen  in  the  "chalk-rock,"  nor  in  any  portion  of  the  Potsdam 
formation,  at  the  Palisades,  by  Mr.  Patten,  who  has  excavated 
several  hundred  loads  of  the  "chalk"  for.  his  dam.  Excepting 
the  beds  thus  called  "slate,"  "pipestoae"  and  "chalk-rock," 
the  two  former  of  which  are  clearly  seen  to  be  layera  in  the 
Potsdam  formation,  all  the  extensive  exposures  of  its  beds  at 
the  IWisades  are  tiie  ordinary  quartzyte,  having  its  usual  char- 
acters in  respect  to  color,  hardness,  bedding  and  joints.  No 
conglomerate  was  observed  here ;  ripple-marks  were  seen  on 
the  bedding-planes  in  a  few  places.  Barely  this  stone,  probably 
through  theinfinence  of  weathering  (perhaps  in  pr^lacial  ages), 
has  a  soft  and  somewhat  friable  structure ;  this'  has  been  noticed 
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by  Mr.  Patten  m  some  outcrops  within  a  quarter  of  a  mile  from 
the  Palisades ;  and  four  miles  to  the  northeast  a  some-whut  soil, 
pinkish  sandstone  (probably  an  altered  form  of  this  quartzyte) 
bad  been  encount«red  in  digging  wells.  The  next  exposures  of 
the  Putsdam  quartzyte  south  of  the  Palisades  are  reported  to 
be  nine  or  ten  miles  distant,  at  the  east  side  of  the  Sioux  river, 
on  the  upland.  Only  a  tew  miles  further  south,  this  quartzyte 
oQterops  in  the  extreme  northwest  corner  of  Iowa, 

The  "  Devila  Gvlek"  is  two  and  a  half  miles  north -northeast 
from  the  Palisades  and  is  a  similar  canon-like  gorge,  a  half  mile 
bug.  at  the  east  side  of  Split  Rock  creek,  on  a  trifling  tributary. 
It"  walla  of  rock  are  vertical,  30  to  50  feet  high,  and  from  8  to 
75  feet  apart,  with  pools  of  water  ten  feet  deep  in  the  bottom  of 
the  gnleh.  The  rock  here  is  typical  Potsdam  quartzyte,  dipping 
two  and  a  half  or  three  degrees  (four  to  five  feet  in  a  hundred) 
towards  the  south -southeast,  or,  more  exactly,  8.  30°  E.  Here 
some  part«  of  the  walls,  as  also  at  Dell  Rapids  and  the  Palisades, 
are  so  intersected  by  vertical  joints,  nearly  at  right  angles  and 
from  six  inches  to  two  feet  apart,  that  the  wall  resembles  an- 
cient masonry,  the  separate  rocks  being  rounded  at  the  edge  by 
Weathering.  It  is  also  not  uncommon  to  find  places  at  the  sur- 
face of  this  rock,  where  it  similarly  resembles  the  square  paving 
bloelis  of  stone  sometimes  used  for  streets.  The  Palisades  and 
this  Onlch  seem  to  me  equal  in  picturesqueness ;  both  being 
worth  going  far  to  see,  especially  in  this  region  of  infrequent 
rock  exposures. 

No  glacial  strife  were  observed  at  the  Oulch  nor  at  the  Pali- 
sades. 
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CHEMISTRY. 


REPORT  OF  PROFESSOR  DODOB. 

THE   USITEHSITY  OF   H1XXE80TA, 

CHEMICAL   LABORATOBT. 

MrssEAPOLia,  Minx..  Oct.  6.  18*44. 
ProfnuorX.  H.  Wincheti, 

Dear  Sir:  I  herewith  report  to  yoa  the  resalts  of  the  an- 
alys«e  made  by  the  chemical  department  for  the  state  |:eological 
Borvey  since  my  last  report.  The  present  report  compris<-s  the 
analyses  of  nineteen  siliceous  rocks,  nnmbered  in  the  rhemical 
series  ft\>m  14$  to  166  inclosive:  also  the  analysis  of  a  sample  of 
impare  graphite,  and  the  analyses  of  two  samples  of  water. 

Thes*'  analyses  have  been  made  almost  wholly  by  Mr.  C.  F, 
Sidener.  now  iustractor  in  the  chemical  department. 

Very  respeetfwlly  yours, 

James  A.  Dodge. 
Prof,  of  Chemistry. 

Chemical  serie»  Xo.  147.  The  water  of  Big  Stone  lake.  The 
composition  of  the  mineral  matter  dissolved  in  this  water  has 
been  found  to  be  as  follows: 
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ThR  amount  of  orgaDic  matter  was  such  as  to  require  1.32  parts 
of  oxygen  per  million  parts  of  water  for  its  oxidatioo.  Yet  this 
amount  is  not  very  exceeeire,  being  rather  less  than  that  in  the 
MisRiBStppi  river  jnst  above  this  city. 

The  water  is  remarkable  for  the  large  amount  of  snlphates; 
also  for  a  rather  large  proportion  of  silica. 
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Chent.  aeries  No.  167.     Sample  of  impure  graphite,  from  near 
AitkiD. 


Carbon  (g'spbite) 41.28  per  cant. 

Silica,    SiOj 43.23 

Oiide  of  iron,  FljO, 2.0S 

AlDmina,  AljO, 

Lime,  CaO 

Uagnesia,   MgO 

Undetermined  matter 


.  10.70 


0.05 


CTem.  gei-m  Nos.  168  and  ] 
well. 


100.00 


Brioe  from  the  Humboldt  salt 


Parts  per 
million. 

Gmias  per 
gslloD,  U.  8. 

208.6 

12.16 

40.0 

3.38 

18.56 

1.08 

1,900.2 

116.08 

1,23«.4 

71.12 

1,347.5 

78.60 

1,567.6 

91.44 

2,684.0 

156.56 

724.3 

42.26 

47,402..5 

2,764.89 

Ingredlentfl  diaeolved  in  the  water. 

Silica,  SiO, 

AInmina.  AI,0, 

Carbonate  of  iron,  FeCo, , 

Sulphate  of  lime,  CnSo, 

Sniphate  of  magnesia,  MgSo, 

Carbonate  of  msgDesia,  MgCo, 

Chloride  of  magnesium,  MgCI, 

Chloride  of  calcium,  CaCl, 

Chloride  of  potat^sinm,  KCl.. 

Chloride  of  sodittm,   NaCl 

Phosphoric  acid 

Total  Bolids 57,220.46 


Proportiou  of  common  s.ilt,  NaCl,  in  the  total  dissolved  solids, 
82,8  per  cent.  The  samples  from  the  depths  of  180  feet  and  450 
feet  were  uuited,  and  the  analysis  above  expresses  the  composi- 
tion of  the  brine  thus  obtained.  That  from  the  depth  of  450 
feet  was  apparently  some  etrooger  in  sodium  chloride  than  that 
from  180  feet. 

Chem.  series,  No.  170.  Analysis  of  water  of  the  MiBsissippi 
river  taken  at  Brainerd: 
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SUi(a,8iO, 18.2  1.0616 

Alamina,  A1,0, 3.9  0.2275 

Carbanatoof  iron,  FeCo, _                  4.205  0.2453 

CorboDBteoflime,  CaCOj 111.07  6.4787 

Carbonate  of  magnesia,  MgCo, 27.72  1.6169 

Catbonateof  potaah,  K.Co, 6.0  0.3499 

Carbuuate  of  soda,  Na.Co, 19.36  1.1292 

BnJphat*  of  soda,  NagSo^ »                3.0  0,1749 

Chloride  of  Bodinm,  MaCl 1.6  0.U875 

NitrBtes .,               traces  truirea 

Phoaphatea alight  traces   alight  tmcea 

Total  boImU 194.955  11.3715 

Parte  per  milliou 
OijicBD  required  for  the  oxidatdon  of  organic  matter  by'tbe 

1.28 


Giem.  series,  No.  171.  A^say  of  a  sample  of  ore  for  gold  aod 
silver. 

Besalte;    Gold  none;  silver  none. 

Ckem.  series,  No.  172.  Assay  of  a  sample  of  ore  for  gold  and 
silver. 

Besalts:    Gold  none;  silver  5,0  Troy  ounces  per  ton  of  ore. 

Chem.  series  No.  173.  Supposed  fossil  shells  in  catlinite.  (^See 
before,  page  103.) 

Note. —  The  forgoing  Babstoncea  were  derived  as  follows: 

No.  147.     Water  from  Big  Stone  lake,  obtiiiaed  by  C.  L.  Herrick. 

No.  148.  Geol.  sarvey  uambar  1  B.;  finelj  crTStolliDe  red  syenite.  Ha- 
Intb. 

No.  149.  Geol.  sorvej  namber  7;  finely  crystalline  brown  syenite.  Do- 
Intb. 

No.  150.  Oeol.  survey  oomber  19;  crypto-ctTstAlliDe,  or  amoipboaa,  yet 
spaiBel;  porphjritic  with  red  feldspar  and  sligfatlr  amygdoloidal  with  epidote. 
D  ninth. 

No.  161.  Geol,  anrve7immber46;  fine  dark  rock,  thickly  porphyritic  with 
red  feldspar,  fiom  Brewery  creek.    DalDtb. 

No.  152  Oeol.  snrvey  number  66;  "streamed,"  light  red,  met»morpbic 
rock,  with  translacent  lamination*  and  specks.     From  near  London. 

No.  163.  Oeol.  survey  namber  74;  brick-red,  ratber  fragile,  appAreotly 
gritty  and  sabcryslaUine.     At  the  moatb  of  Passabika  river. 

No.  154.  Geol.  anrver  nnmber  117;  "Two  Harbor  rock,"  crypto-crjatiil- 
line,  brown,  conchoidal  fractare,  heavy. 

No.  156.  Qeol.  snrvey  nnmber  124;  pnrplisb  red  granite,  fnaa  the  west 
blnff  at  the  entrance  of  Beaver  bay . 
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Na  156.  OeoL  sairey  Damber  127;  gift;  qnartzjte,  moatli  of  Beaver 
creek,  Beftver  1m7. 

No.  157.  0«ol.  Hoirey  namber  134;  red  gmQite,  from  the  third  island 
below  Bemver  bay. 

No.  158.  G«al.  sorvej  nnmber  139;  rock  of  the  bulk  of  the  Great  Pali- 
No.  159.  G«ol.  anirey  nnmbM'  140;  red,  laminated,  or  "streamed,"  at 
the  base  of  the  Great  Paliaadea. 

No.  160.  Oeol.  BorTey  nnmber  14S;  red,  Bhal;,  aandrock,  associated  witb 
conglomeiatc,  half  amilebelon  the  first  falls  of  Baptism  river. 

No,  101.  Geol.  survey  number  161,  A;  brown,  alnminoos  vein-rock,  crys- 
talline (?],  from  trap-rocks  at  the  town  line  between  ranges  6  and  6  (on  sec. 
J6|,  east  of  Pork  bay. 

No.  163.  Geol.  survey  DDmber  203;  the  red  rock  at  Qrand  MaraiB,  fnm- 
iahinft  the  pebbles  of  the  beach. 

No  1S3.  Geol.  survey  nnmber  263;  slaty,  pinkish  qoartiyta,  at  the  head 
of  Waoswangoning  bay. 

No.  164.  Geol.  SDTvey  nnmber  385;  red  granite,  fh)m  the  first  island  N. 
W,  froiu  Belle  Roee  island,  sonth  of  Pigeon  point. 

No.  165.  G«ol.  survey  nnmber  555;  red  sandstone  or  quartzyt«,  fine 
grained,  from  the  north  side  of  Siskiwit  point,  Isle  Royale,  formerly  qoarried 
(brbo'lding  alone. 

No.  166.  Oeol.  anrvcy  nnmber  809;  red  shal«,  from  the  quarry  at  Fond 
du  Ltc,  rcMmblin^  the  [dpestone  of  sonthwestem  Minnesota,  bnt  sorter  and 

No.  167.     Graphite  from  the  vicinity  of  Aitkin,  from   Ur.  Palmer, 

Mid  to  be  from  a  well  which  struck  the  rock  at  IS  feet,  situated  two  miles  N. 
V,  f  ran  Aitkin,  apparently  in  a  bed  in  the  rock  of  the  r^on. 

No.  16B.  Brine  from  the  Humboldt  well,  in  Kittaon  county,  from  thedepth 
oTsboat  ISO  feet;  artesian. 

No.  169.  B^e  flowing  IVom  the  large  pipeattheEnmboldt  welt,  item  tlie 
Mtdroek  at  the  depth  of  450-500  feet. 

No.  ITO.  Water  trova  the  Mississippi  river  at  Brainerd,  obtained  by  Dr. 
Howe  in  AuAUSt. 

No.  171.    Iron  ore,  Itom  Maybew  lake,  north  of  Grand  Horais. 

No.  173.  Ratted  trap-rock,  fromT.  64.7  W.,  eec.  23,  supposed  to  contain 
gohL    From  E.  M.  Fowler. 

No.  173.  Small  slab  of  plpeetone,  Mnsenm  register  number,  5,559;  to 
•cnpe  off  the  supposed  foseil  shells  and  t««t  for  phoiphoms  or  lime. 

N.  H.  WlNCHELL. 
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MINNESOTA  GPiOGRAPHlCAL    NAMES  DERIVED 

FROM   THE   DAKOTA   LANGUAGE.   WITK 

SOME  THAT  ARE  OBSOLETE. 


BY   PROF.    A.    W.    WILLIAMSON. 

[NOTB. —  ProDDiicifttioD  is  indicated  by  mpelling  tbe  word  in  a  phonetic 
alphabet  ideatiotl  with  that  or  Dr.  Rigf^'  dictiooarj,  except  that  the  digraphs 
ch,  gh,  kh,  sh,  and  zh,  are  uwd  Tot  his  dotted  c,  g,  k,  s,  and  z,  and  onl  j  one 
forinofn,  AasinTar;  easa  in  fate;  i  as  in  machine;  o  oa  in  note;  d  aa  in 
rul«;  ch  as  in  charm;  kh  as  German  ch;  gh  sDbrocal  of  kh,  i.  '',,  continuant  of 
g;  zb  aa  z  in  azore;  t,  k,  p,  w,  h,  s,  and  z  as  in  Eogliau;  b  and  m  nearly  as  in 
EoKlisb,  bat  made  D«arer  together;  n  and  d  approach  each  other  slill  more,  it 
being  difficult  for  an  napracticed  ear  taearing  some  wirds  spoken  by  some  Indi- 
ans to  d etenn in e  which  of  the  two  ia  nsed;  u  when  it  ends  a  syllable  iatonnded 
aa  Canadian  ooyngeurs  snund  n  in  bon,  mnch  more  strongly  than  the  same 
sound  ia  given  by  PariBians.  Moet  Dakotas  very  slightly  nanalize  all  tbeir 
vowels,  and  in  the  chw  of  a  ancceeded  by  k  this  nasalization  is  qnita  percept- 
ih'e  to  a  practiced  car;  as,  hoitever,  it  u  an  entirely  difiercnt  sonnd  from  the 
niisal  reprwenied  by  i>,  it  is  obviously  inpioper  lo  confuse  words  by  represent- 
ing it  in  tbe  same  way,  and  being  an  accidental  mand  of  no  etymological  rolne 
and  scarcely  perceptible  in  prounnciiition,  it  does  not  seem  desirable  to  repre- 
sent it  at  all.  That  we  should  write  Makato  instead  of  Maukato  ia  evidrnt  iu 
this,  that  mata  means  earth  and  manka  sknnk,  and  no  Dakota  in  saying  bine 
earth  would  in  any  case  nae  tbe  stJ-ODg  nasal  sound  represented  by  n,  and  which 
if  osed  would  lead  the  bearera  to  sappoee  be  meant,  bine  skank.  It  ia  said 
that  Fremont  (Nicollet's  map)  wrote  Mahkato  and  tbe  b  was  changed  to  n  by 
a  broken  type.] 

Anoka  (anoka), — ^on  both  sides;  name  applied  by  founderB  to 
tbe  city  taid  out  od  both  sides  of  Rum  Biver,  aud  since  applied 
to  the  connty, 

Chaeka  (chaske), — first  bora  child  if  a  son;  applied  to  the  vil- 
lage by  its  foundci-s. 

Chapah  (chapu), — beaver;  the  Dakota  name  of  Beaver  creek, 
a  tributary  of  tbe  Minnesota,  and  still  retained  on  old  maps. 

Cbanka  sndatatah  (chanka  sdata)^ — ehan,  wood;  ka,  kindle; 
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sdatA,  feeble;  the  name  applied  to  the  Big  Sioux  river  on  N^icol- 
let's  map,  as  given  by  the  Dakotas,  but  I  think  not  in  uae  of  re- 
cent years.  The  Dakotas  Btill  call  the  Firesteel,  a  tributary  of 
the  James,  or  Dakota,  Cbanka. 

Chanshayapi; — chan,  wood;  sha,  red;  ayapl,  are  on;  Eedwood 
river;  so  called  by  the  Dakotas  on  account  of  the  abnndanceof  a 
straight  slender  bosh  with  red  bark,  which  they  scraped  off  and 
smoked,  usually  mixed  with  tobacco.  This  name  is  spelled  by 
Nicollet  Tchaushayapi. 

Chetanba  wakpa  (cbetanbe  wakpa), — cbeton,  hawk;  be,  nest; 
waJcpa,  river  or  creek;  Hawk  creek,  a  tribatary  on  the  north 
side  of  the  apper  Minnesota. 

Cokato  (chokata),—  choka,  the  middle;  ata,  at;  the  name  of  a 
station  on  the  Manitoba  Kailway. 

Chokio  (chokaya), —  the  middle;  the  name  of  a  station  on  the 
H.  &.  D.  Ry. 

Dakota  (dakota), — alliance  league;  the  name  by  which  the 
Dakotas  called  themselves;  now  applied  to  the  territory,  to  a 
county,  and  to  a  village  in  Minnesota,  etc  Lakota,  a  village  in 
Koi-th  Dakota,  is  the  same  word  in  the  Titon  form. 

Eyota  (iyotan), — greattist,  most;  name  of  a  town  in  Olmsted 
county. 

Hoghanwanke  kin, — hoghan,  fish;  wanke.  lies;  kin,  the;  the 
place  where  the  fish  licH,  the  Dakota  name  of  the  St,  Croix.  For 
legend  »e^^  Neil's  Minnesota,  p.  94. 

Hokah  (hutkan),— root;  the  Dakota  name  of  Koot  river,  re- 
tained on  old  maps,  and  now  the  name  of  a  village  in  Houston 
oouuty. 

Imnizhaska, —  imnitha,  le<lge;  ska,  white;  the  Dakota  name  of 
St.  Paul,  given  on  account  of  the  white  sandstone  cropping  out 
in  the  bluffs. 

Intpah  (intpa  or  inkpa, — k  and  t  interchangeable  before  p), — 
end;  the  Dakota  name  of  Lac  qui  Parle  creek,  flowing  into  the 
river  at  the  end  of  the  lake. 

Inyan  tankinyanyan, —  int/an,  stone;  tankinyaiit/an,  big;  the 
Dakota  name  of  Big  Stone  lake.  The  name  is  translated  on 
Nicollet's  and  other  old  maps.  It  is  so  named  on  account  of  the 
lai^  number  of  drift  boulders  along  its  shores. 

Inyan  sha, —  ini/an,  stone;  aha,  red;  the  Dakota  name  of  Red 

Rock,  near  St.  Paul.     A  few  rods  from  the  river,  near  the  house 

of  Mr.  Ford,  an  early  settler,  was  a  large  egg-shaped  syenite 

boulder,  believed  by  the  Indians  to  be  the  abode  of  a  powerful 

14 
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spirit,  which  they  worshiped  by  keeping  tlie  stone  carefully 
painted  red,  and  by  offerings  of  food.  Every  stone  and  every 
other  natural  object  was  believed  by  the  Dakotas  to  be  the  abode 
of  a  spirit,  bat  hard,  egg-shaped  stones  only  were  worshiped. 

Ipakshan, — crooked;  Mdeipakahan,  crooked  lake,  another 
name  given  to  Big  Stone  lake,  referring  to  \\»  shape;  wakpa 
ipakftkan,  crooked  river;  the  Dakota  nameof  the  Big  Sioux  river. 

Isantamde,  knife  lake;  one  of  the  Mille  Lacs,  found  with  van- 
aut  spellings  in  the  Dakota  form,  and  translated,  on  old  maps. 

Isanti  (isanati  or  isanyati), —  imn,  knife;  ati  dwell  on  or  at; 
the  Dakota  name  of  the  part  of  the  nation  occupying  Minnesota, 
and  comprising  the  Sissetons  as  well  as  those  now  known  as  San- 
tees;  it  is  supposed  the  name  was  given  as  this  lake  was  their 
chief  location  for  a  time  on  their  westward  journey;  the  name 
of  a  oooiity. 

Islitakhba, — ithta,  eye,  lihba,  sleepy;  the  name  of  an  eminent 
Dakota  chief,  a  firm  friend  to  the  whites,  whoVaa  the  first  signer 
of  th4'  treaty  of  1851.  The  name  was  probably  applied  to  Sleepy 
Eyit  lake  about  50  years  [^;o,  when  his  band  planted  there. 
Nicollet's  map  names  it  Sleepy  Eye  lake;  it  is  now  also  the  name 
of  the  village  near  it. 

lyedan  (iyedan), — mde,  lake;  iye,  speaks;  dan,  diminutive 
suffix,  forms  mdeiyedan,  the  Dakota  name  of  Lac  qui  Farle^ 
given  as  iyedan  lake  on  old  maps;  it  is  very  uncertain  how  it 
received  the  name;  one  tradition  says  from  an  echo  on  its  shores; 
but  it  is  doubtful  if  any  such  existed;  another  tradition  is  that 
when  the  Diikotas  first  came  to  the  lake  voices  were  lieard,  bat 
they  found  no  speakers;  some  think  the  word  has  clianged  its 
form. 

lyakhba, — sleepy  ones;  the  name  of  the  Iowa  Indians  and  the 
country  occupied  by  them.  Early  explorers  state  that  this  is 
tile  Sioux  (Dakota)  name.  It  is  probable  that  '.'OO  yeam  ago  the 
Santees  pronounced  this  word  as  the  Titons  now  pronounce  it, 
lyakhwa.  As  the  kh  is  a  sound  not  found  in  French  it  was 
often  omitted,  and  usually  expressed  by  h,  if  at  all,  which  occa- 
sionally occurs.  The  spelling  Ayavoia,  as  given  by  Le  Sueur,  is 
as  near  to  this  word  as  could  be  expected. 

Izuza  (izuza), — whetstone;  the  Dakota  name  of  Whetstone 
creek,  a  tributary  of  the  Upper  Minnesota;  the  Dakota  form  is 
retained  on  Nicollet's  map. 

Khakfaa, — foils;  the  Dakota  name  of  St.  Anthony's  Falls,  as 
pre-eminently  the  faOa. 
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Khakha  wakpa, —  falls  river;  the  Dakota  name  of  the  Missis- 
sippi river. 

Kandiyohi  (kandiyohi), — kandi,  buffalo  fish;  y,  euphonic;  ohi, 
arrive  in;  name  of  the  lake  which  still  retains  it,  since  given  to 
the  town  and  county. 

Kaopesbka  (kanpe  ska), — name  of  a  round,  curved,  white 
medal,  made  of  shell  and  worn  by  the  Bakotas,  and  probably 
given  to  the  lake  a  little  west  of  the  boundary  on  account  of  suit- 
able shells  for  making  these  ornaments  which  were  found  there. 

Kapoeia  (kapozha,  thep  written  by  Dr.  Riggs  with  a  dot  sub- 
script to  denote  a  peculiar  psilated  modification),  —  ligbt;  the 
name  of  Little  Crow's  band,  and  the  site  of  their  village  four 
miles  below  St.  Paul  on  the  opposite  side  of  the  rivei'.  The 
name  was  given  ia  honor  of  their  skill  in  the  favorite  game  of 
lacroaae,  in  which  one  band  played  against  one,  or  sometimes 
agaiuBt  two  others,  for  large  stakes.  Snccess  depended  largely 
on  swiftness  (ligbtnffis). 

Kasota  (kasota), — clear  or  cleared  off;  the  name  sometimes  ap- 
plied by  the  Dakota^  to  the  naked  ridge  or  prairie  plateau  south 
of  the  village  of  that  name,  and  now  applied  also  to  a  creek 
ranning  through  it. 

Mahtomedi  (matomde), —  nioto,  the  gray  bear,  nrstis  maritimia, 
nde  lake;  the  Dakota  name  of  Wliite  Bear  lake,  now  the  name 
of  a  camp  situated  on  it*. 

Hahtowa:  vuUo  grizzly  bear;  icau,  one;  name  of  a  station  on 
Dolnth  Railway,  north  of  Hinckley. 

Hankato  (makato), — the  Dakota  name  of  Blue  Earth  river, 
the  name  of  the  city  as  now  spelled  would  in  Dakota  mean  blue 
skunk  (see  remarks  on  pronunciation,  ante). 

Mayawakan  (mayawakan), — maya,  steep  banks;  wakan,  won- 
derful, sacred,  mysterious,  here  properly  translated  remarkable; 
the  Dakota  name  of  the  Chippewa  river,  tributary  to  the  Min- 
nesota; the  Dakota  form  is  given  on  many  old  maps.  It  is  said 
that  Chippewa  is  our  ti'anslation  of  the  Dakota  work  Khakha- 
tonwau,  dwellers  at  the  falls,  i.  e..  Falls  of  St.  Mary,  and  that  it 
was  applied  because  the  Dakotas  sometimes  spoke  of  it  as  the 
river  down  whicli  they  came. 

MdewakantOQ,— dwellers  at  the  lake;  a  name  applied  to  the 
part  of  the  Santees  occupying  eastern  Minnesota  and  western 
Wisconsin,  said  to  have  been  given  because  they  still  continued 
for  a  time  on  lake  Superior  after  the  other  Dakotas  left  it. 

•  A  wall-known  HiiDiner  kwR,  dmt  the  TiUage  it  WhlU  Bear  lake,  pear  St.  Puil 


idbvGoogle 


108  THIRTEENTH  ANKUAL  BKPOET. 

Mdechaii, — mde  lake;  chait  wood,  Wood  lake;  the  Dakota 
name  of  the  lake  where  General  Sibley  gained  the  decisive  vic- 
tory over  the  rebel  Dakotas,  Aug,  23,  1862. 

Mdehdakinyaii, —  lake  lying  crosswise;  the  Dakota  name  of 
lake  Traverse,  it  lying  crosswise  to  Big  Stone  lake. 

Mde  Minnesota  (mde  niini8ota),^sky-tinted  lake,  or  having 
water  nearly  clear,  but  with  a  slight  whitish  tint;  the  Dakota 
name  of  Clear  lake  near  Fort  Ridgely;  the  Dakota  form  is  given 
on  some  old  maps. 

Mdeyata, — md^,  lake;  ata,  at;  at  the  lake;  this  expression  was 
used  by  the  Dakotas  in  speaking  of  lake  Superior,  regarded  by 
them  as  pre-eminently  the  lake,  and  so  not  specially  named. 

Mde  tanka.  great  lake,  signifying  the  ocean,  of  which  they 
retained  distinct  traditions. 

Mdeyatanka, —  tiide.  lake;  yti,  they  speak,  say;  tanka,  large: 
the  lake  spoken  of  as  large;  the  Dakota  name  of  Ottertail  lake. 
Mendota  (mdote), —  the  mouth  of  a  river;  name  of  a  village 
at  the  Junction  of  the  Minnesota  and  Miasi.ssippi.  Those  living 
at  atlistance  usually  siK>ke  of  it  as  Khakhamdote,Junftion  witti 
the  Falls  river,  i.  e.  the  Mississippi  river. 

Maka  re  ozey  (maka  khe  oze). ^yellow  banks;  the  Dakota 
name  of  the  Yellow  Banks  river,  a  tributary  of  the  upper  Min- 
nesota. 

Miigha  tanka,  —  big  goose,  t.  e.  swan;  the  Dakotit  name  of 
Swan  lake,  Nicollet  county- 
Minneapolis, —  mini,  water;  ;w?m,  Grwk  for  city;  how  then 
got  in  seems  very  uncertain,  some  regard  it  as  merely  euphonic- 
others  as  the  Dakota  prefixed  preposition  a,  on,  others  as  an 
abbreviation  of  the  Dakota  kha,  falls,  while  still  others,  but  I 
think  with  little  plausibility,  derive  it  from  the  Greek. 

AfJiinehaha  (minikhnkha),— »"■«»',  water;  iAaAAw,  falls;  kba- 
kfta  is  deiived  from  klia,  curl,  being  the  frequentative  form 
usej  with  mini,  water,  meaning  falls  ;  used  with  i  mouth,  mean- 
^I'g  laughing.  To  translate  Minnehaha,  ''laughing  wat<!r," 
aooffh  not  ^strictly  accurate,  is  certainly  an  allowable  poetical 
(a"*^"***'  *''^  Maiue  of  the  well  known  cascade  near  FortSnelling; 
e  -Oairot-j^    usual'y   called  it,   chistina,   small,  in   distinction 

*-eo/,(/.''^"*«*^on»,  «*■  Mineopa,  (mini  inonpa),  niiwi,  water  inonpa, 
fcecao    '    '''^*  ^  le  of  ^  beautiful  cascade  near  Maukato,  so  called 

SfhtT  f**^a»     '**/,iid  of  two  falls  near  together. 

^*^i*-_    ^«^     ,    „ta^  —mitti.  water:  Mka.  white:  the  Dakota 
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name  of  the  creek  no  called ;  as  well  said  by  Bev.  A.  L.  Riggs 
"the  i  has  no  busineHS  there,"  yet  it  dates  back  to  Nicollet's 
map. 

Minneota  (mini  ota), — moch  water,  a  Btation  on  the  Winona 
and  St.  Peter  Railway,  said  to  be  so  named  by  an  early  settler 
on  account  of  an  abundance  of  water  flowing  into  his  well. 

Miuneola,  —  mini  water;  «rfa,  Latin  diminntive,  said  to  Lave 
been  iuveiited  as  a  parody  on  Minneapolis,  and  applied  to  a 
township  in  Goodhue  eonnty,  as  tbe  settlers  thought  its  eupbo- 
uious  sound  typical  of  the  l)eauty  of  the  country. 

Mini  wakan,  — the  wonderful  water ;  the  Dakota  name  of 
Devil's  lake,  said  to  have  been  applied  on  account  of  its  being 
so  large,  and  having  no  outlet.  Wakan  is  persistently  trans- 
lated <ievil  by  many  frontiersmen,  but  it  is  in  no  ease  used  in 
that  meaning.  In  immes  it  is  nearly  always  an  adjective,  mean- 
ing wonderful,  remarkable;  in  other  cases  as  an  adjective,  it 
means  mysterious,  sacred :  as  a  noun  it  always  means  god. 

Minn««ota,  —  (^mini  sota),  water  nearly  clear  but  slightly 
clottded.  as  that  in  the  Minnesota  river,  so  culled  by  tbe  Dako- 
liis.  This  river  is  on  old  maps  called  St.  Peter's,  a  name  given 
by  the  French  explorers. 
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Ojnta(ozhate), —  forks;  the  name  of  a  station  near  Grand  Forks. 

Owatonna(Owotoiina), — straight;  the  Dakota  name  of  Straight 
river,  on  which  the  city  of  Owatonna  ie  situated. 

Pajutazee  (pezhihntazi,  abbreviated  from  Pezhihntazizi  ka 
Tpi),  —  pe/i,  generic  name,  including  grasses  and  all  other  envt 
plants  without  wood  st^ms;  Auto,  root;  si,  yellow;  Aopi,  they  dig; 
diggings  of  yellow  plant  root,  or  yellow  medicine  diggings:  (be 
Dakota  name  of  the  Yellow  Medicine  river,  written  hy  Xicollcl 
Pejuta  zizi;  the  name  as  first  spelled  was  the  name  given  by  Dr. 
T.  S.  Williamson  to  his  station,  and  is  found  in  this  form  on  a 
numt>er  of  maps. 

Pt>ansinta, — probably  of  ptan,  otter,  and  siiUe,  tail;  the  name 
of  the  Dakota  village  at  the  head  of  lake  Traverse. 

Re  ipa  (khe  ipa), — Khe,  hill  or  ridge;  i,  prefixed  prepositinn. 
to;  pa,  head;  the  Dakota  name  of  the  "head  of  the  Cotean.'" 

Eemnicha(Khemmchan),~iirAc,  hill;  mtii,  contraction  of  wini, 
water;  ckan,  wood;  the  Dakota  name  of  Red  Wing,  given  ou 
account  of  the  union  of  these  features  there;  applied  also  to  Hay 
creek  flowing  into  the  Mississippi  there. 

Sappah  (sapa), — black;  the  Dakota  name  of  Black  river,  Wis- 

Shakopee  (shakpi), — six;  the  Dakota  chief  of  the  band  for- 
merly occupying  the  site  of  this  city  was  Shakpi4aa,  Little  Sis. 
The  usual  Dakota  name  of  the  Imnd  was  Tinta  touwan,  Dwellers 
on  the  prairie. 

Shnukasapa^ — gkunka,  dog;  sapa,  black;  Black  Dog,  a  Dakota 
chief,  and  name  of  his  village  near  Hamilton  station,  Omahn 
Railway. 

Sissetou  (sisin  towanyan), — niasin,  fish  scales;  twxmyan,  village; 
the  most  numerous  clan  of  the  Santee  Dakotas.  They  occnpied 
in  common  with  ttte  Wahpetons,  nearly  all  Minnesota  west  of 
Carver,  except  the  extreme  northern  part.  The  name  was  given 
them  when  they  were  further  east,  living  principally  on  fish,  and 
in  one  village. 

Tamaha— pike;  the  Dakota  name  of  Hudson;  for  legend  see 
Keil's  Minnesota,  p.  91. 

Tanpayukedan  —  tanpa,  white  birch;  ytke,  is  there;  Aw,  dimin- 
utive; the  Dakota  name  of  Birch  Cooley,  where  our  fortes  under 
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Tipsiuna, — a  EariDaceonB  balbous  root,  a  much  used  aod  bighly 
prized  article  of  food;  the  name  applied  to  the  Pomme  de  Terre, 
or  apple  river.  The  FreDch  is  a  translation  from  the  Dakota, 
the  English  a  mis- translation  from  the  French. 

Wahnatan (waanatan), — he  whomakee  an  attack;acelebrated 
SissetOD  chief,  formerly  the  name  of  a  county  in  Minnesota. 

Wabasha  (Wapahasha), — ted  battle-standard;  as  wapaha  is 
also  used  to  mean  hat,  this  is  sometimes  incorrectly  translated 
"Red  Hat;"  the  name  of  the  chief  whose  land  occupied  the 
country  below  lake  Pepin  and  had  their  village  on  Winona  prai- 
rie, which  was  for  many  years  called  ''Wabashaw  prairie"  by 
Bteamboatmen  and  early  settlers;  it  is  now  the  name  of  a  city 
and  county,  bnt  the  ofb  repeated  statement  that  this  was  bis  resi- 
dence is  erroneous. 

Waconta  (wakute), — he  shoots;  the  name  of  the  chief  whose 
band  was  located  at  Bed  Wing;  the  name  of  the  railway  station 
next  south  of  Red  Wing. 

Wahpeton  (wakhpetonwan),  waichpe,  leaves;  tonican,  dwell, 
dwellers  among  the  leaves,  one  of  the  four  Santee  clans;  (see 
Suset^m),  a  town  in  Dalcota. 

Wiihpekutcy  (wakhpeknte), —  leaf  shooters,  the  smallest  of  the 
four  Santee  clans.  They  lived  chiefly  in  the  valleys  of  the  Blue 
Earth  and  Cannon. 

Wakinyanoye, — the  thunderer's  track;  given  by  Nicollet  who 
translated  it  lightning's  track;  the  name  of  three  small  lakes 
near  Big  Stone  lake.  The  Dakotas  say  that  these  tracks  were 
made  by  the  infant  Thunder-god,  probably  the  most  worshiped 
of  their  deities. 

Waraja, — tcagha,  eottonwood;  zku,  pour,  plant,  etc.;  the  name 
applied  by  the  Dakotas  to  the  Cottonwood  and  Little  Cottonwood 
rivers  on  account  of  the  Cottonwood  groves  so  frequent  along 
them.  The  word  little  is,  in  Dakota,  chistina,  and  placed  after 
the  noun. 

Watonwan, —  this  word  might  mean  "I  see,"  or  "he  sees," 
intransitive;  it  may  have  been  applied  to  this  branch  of  the 
Blue  Earth  as  being  a  prairie  country  and  presenting  a  good 
prospect,  but  it  is  uncertain  whether  this  is  the  meaning  on 
which  the  appellation  was  given;  the  Dakota  name  of  the  river, 
DOW  used  for  the  county,  also, 

Waseca  (wasecha), — rich,  especially  in  provisions.  I  was  in- 
formed in  1856  by  a  gentleman  who  was  a  stranger  to  me, 
who  professed  to  be  one  of  the  first  settlers,  that  this  name  was 
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given  ill  response  to  inquiries  aa  to  tlie  Indian  word  for  fer- 
tile, and  adopted  a»  a  Qame.  In  Dakota  writing  and  books 
the  word  waseca  is  spelled  as  we  spell  the  name,  and  is  a 
word  likoly  to  be  given  in  answer  to  such  a  question.  The  soil 
is  also  very  fertile.  I  have  since  several  times  seen  it  stated  in 
print  that  the  word  is  a  oorrnption  of  vxuhichun,  white  man, 
given  on  account  of  a  solitary  white  man  residing  there,  but  I 
am  unable  to  ascertain  that  there  was  any  such  resident,  or  that 
any  Dakotii  ever  gave  the  place  this  name,  and  think  the  first 
derivation  much  more  probable.  It  is  the  name  of  a  city  and 
county. 

Wivsioja  (wazi  ozhu), —  ira^f,  piue;  ozhu,  place  in,  etc.;  the 
Dakota  name  of  the  Zumbro  river,  given  on  account  of  the  scat- 
tered pines;  retained  on  old  maps  and  applied  by  the  whitt^  to 
a  village  in  Dodge  county. 

Wastedo, — wa»Me,  good;  do,  emphatic  particle;  name  of  a 
post  office  in  Goodhue  county. 

Waubay  (wabe), — place  of  hatching  of  birds;  name  of  a  lake 
and  town  west  of  Millbank.  Dakota. 

Wayzata  (wazi  yata), — ira^t,  north  (also  pine),  ala,  at;  the 
name  of  the  station  at  the  north  end  of  Lake  Minuctonka. 

Winona  (winona),— first  born  if  a  daughter,  diminutive  of 
wino  woman;  the  name  of  the  city  built  on  what  was  formerly 
called  "  Wabashaw's  prairie."  The  name  of  the  band  was  Ki- 
tfuknan,  breakers  in  two,  or  violators,  so  called  because  they  vio- 
lated the  custom  forbidding  relatives,  however  distant,  to  marry. 

Yankton  (ihauktonwan), — end  village;  the  clan  of  Dakotas 
formerly  occupying  the  southeast  part  of  Dakota.  It  is  said  that 
this  name  was  given  when  their  village  was  at  the  west  end  of 
Lake  Superior,  but  this  is  uncertain. 

In  preparing  the  above  I  am  greatly  indebted  toan  able  article 
in  lapi  Oaye,  January,  1883,  by  Bev.  A.  L.  Riggs,  and  to  in- 
formation obtained  from  my  father.  Dr.  T.  S.  Williamson. 

A.  W.  W. 


idbvGoOgle 


BTA'i:£  GBOLOOlfiT. 


XV. 
ENTOMOLOGY. 


BY  O.  W.  OESTLCHD. 

MuwEAPOLis,  Minn.,  April  . 

Pro/,  if.  S.  TTIwcAeC,  State  geoiogigt: 

There  is  probably,  at  preeent,  not  a  crop  Id  this 
threatened  and  it^ared  by  insects  than  the  cabba^ 
this  reason  that  I  submit  the  foUowiog  list  and  notet    i 
iiyariDQS  to  the  cabbage,  as  they  were  obe^rred  last 
tiie  experimental  form  of  the  State  Universit;,  in<:    i 
they  may  be  vhen  applied  to  the  whole  state,  being    I 
vadons  of  bat  one  season  and  confined  to  one  copal 
hope  they  may  have  some  value  to  the  &rmer  and  .     i 
their  endeavor  to  become  familiar  with  and  to  ovei 
pests;  being  the  first  record  of  several  of  these  iasec 
ring  in  Minnesota,  they  will  also  have  their  scientific 

mSEfJia  IKJCBIOl^  TO  THE  CABBAGB. 

1. — Fieri*  rajKB,  StArank — The  white  or  imported  eaU 

This  is  the  most  common  and  destructive  (^  oar 
sects.    It  was  introduced  from  Eorope,  where  it       i 
quite  defltmotive  to  the  cabbage,  aboat  thirty  ye 
has  already  spread  over  the  greater  part  of  Xorth  Am« 
that  introduced  species  often  floarish  exceedingly,        I 
even  more  destractive  than  native  species  of  simih        i 
has,  appu^otly,  already  settled  down  for  good  in  t 
can  be  considered  as  a  permanent  addition  to  our 
I  believe  that  this  species  is  so  well  known  that  n 
16 
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ifi  neoessary  for  its  ideotdflcatioD,  bat  as  ire  hare  several  other 
species  Bimilar  in  babit  and  hardly  lees  iajarioas,  I  shall  ^ve  a 
short  description  of  all  of  them,  ao  that  they  can  be  more  easily 
compared  and  identified  by  the  intelligent  &rmer  and  gardener, 
vho  may  wish  to  Icnov  sooiething  about  the  destroyers  of  their 
labor  and  how  they  may  best  free  themselves  from  thena. 

Dacription. 

The  eggt. — ^These  are  laid  by  the  white  butterfly  that  we  see 
hovering  around  oar  gardens  as  soon  as  the  tender  plants  are 
ready  to  be  set  ont  in  the  spring,  and  are  continned  to  be  laid  for 
saoceasive  broods  daring  the  whole  season  whenever  the  weather 
is  at  all  ftvorable.  They  are  very  small ;  ftasiform ;  ribbed  Ion> 
gitndinally,  which  can  be  easily  seen  by  a  lens;  of  a  light  yel- 
lowish color,  bat  which  soon  becomes  darker.  Oenerally  Uiey 
are  fonnd  singly  or  only  a  few  together  on  the  nnder  side,  but 
also  occasionally  on  the  npper  side,  of  the  leaves. 

The  larva. — The  larvte,  or  worms,  as  they  are  more  commonly 
called,  are  rather  sluggish  in  their  movements ;  of  a  velvety- 
green  color,  with  black  dots,  a  pale  yellowish  stripe  down  the 
back,  and  a  row  of  yellow  spots  on  each  side.  They  are  gener- 
ally fonnd  in  all  sizes,  from  those  Just  hatched  to  the  fall  grown 
one,  about  one  and  a  half  inches  in  length.  They  are  also  found 
to  feed  upon  the  caalidower,  turnip,  mnstard,  and  other  cmcif- 
eroas  plants,  though  they  seem  to  be  very  partial  to  the  cabbage. 

The  ehrysalia. — The  chrysalis  is  really  an  object  of  beauty  and 
wonder,  although  we  destroy  it  without  consideration,  as  it 
proves  so  destructive  to  our  garden  if  allowed  to  develop.  It  is 
about  three-fourths  of  an  inch  long;  angulated,  and  pointed  at 
both  ends;  in  color  it  varies  with  minute  black  dots  from  grayish- 
green  to  quite  light.  It  is  found  suspended  by  a  web  of  silk  at 
the  end  of  the  body,  into  which  the  hooks  of  the  posterior  end 
are  twisted,  and  also  by  a  thread  of  silk,  stretched  around  the 
back  and  fastened  to  the  board,  fence  or  stone  under  which  the 
larva  has  chosen  its  place  for  transforming. 

The  imago. — The  full  developed  butterfly  has  the  body  black 
and  quite  hairy;  the  wings  white  above,  with  a  dusky  or  black 
space  at  the  tip  of  the  fore  wings,  and  several  black  spots  dis- 
posed in  a  line  on  the  middle  of  the  wings;  on  the  under  side 
tyif.  hiTirl   na,ir  of  winim  are  vellowmh.  th*:  forp   nnir  nnlv  nn  nn 
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Sui^ect  to  paratites  and  ricknett. 

Several  parasites  are  already  knovn  to  occar  in  this  ooantry 
on  the  larv»  of  this  speciefl,  and  they  will  probably  prove  an 
efft>ctive  check  on  the  too  great  increase  in  the  fnture.  As  iar 
as  known,  none  have  yet  been  observed  in  this  state,  bnt  if  not 
actually  here  they  will  be  as  snre  to  occnr  in  dne  time  as  the 
butterfly  itself.  Parasites  generally  do  spread  a  great  deal 
slower  than  the  insect  on  which  they  live.  The  larvffi  are  also 
known  to  be  subject  to  some  kind  of  sickness  that  occasionally 
«ari-ie6  them  off  in  great  nambers.  During  the  past  season  this 
has  proven  to  be  very  generally  the  case  in  this  state.  The 
cause  of  this  sickness,  or  epidemic  as  it  might  well  be  called, 
haa  not  yet  been  made  ont  to  satisfactiOD,  but  very  probably  it 
is,  as  has  been  suggested  by  some  entomologists,  some  kind  of 
fungus  disease  or  rot,  which  is  favored  by  the  dampuees  of  the 
we;ither  and  the  stow  vital  energies  of  the  larvte  during  such 
times;  for  it  has  been  observed  that  during  long  rains  and  con- 
tiuned  dampness  it  is  very  prevalent  among  the  larvse,  while 
during  dry,  or  only  showery,  weather,  it  is  rare.  The  larvs  as 
soon  as  affected  cease  to  feed  and  become  even  more  sluggish  in 
their  movements;  their  bodies  become  very  pale  and  soft,  and 
some  time  after  they  can  be  seen  hanging  from  one  of  their  legs, 
or  fallen  to  the  ground,  and  the  contents  of  their  body  dissolved 
and  fanning  down  as  a  black  fluid,  leaving  only  a  black  streak 
on  the  cabbage  leaf  as  the  remains  of  their  former  existence. 

JPrev^ivea  and  Temediea. 

Whenever  the  insect  can  be  destroyed  in  any  of  its  stages  it 
will  prove  an  effective  preventive,  especially  if  it  be  the  female. 
Generally  we  do  not  pay  any  attention  to  the  chrysalids,  even 
if  we  find  them  in  great  onmbers  on  the  fences,  in  the  rubbish, 
etc.,  around  our  garden,  but  we  let  them  all  develop  into  the 
white  butterfly,  and  this  we  allow  to  fly  nnmolested  over  our 
cabbage  plants  until  they  have  been  well  stocked  with  the  future 
brood;  and  not  until  the  larvte  have  become  so  numerous  that 
they  threaten  to  devour  our  whole  crop,  or  at  least  seriously 
damage  it,  do  we  look  around  for  some  means  of  saving  it.  A 
great  many  remedies  have  been  experimented  on  and  proposed, 
bnt  mostly  they  are  either  too  costly  or  impracticable  in  their 
application  to  become  of  general  use     Wheu  the  crop  is  too 
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lai^e  to  be  taken  care  of  by  haod-pickiug,  which  is  the  cheapest 
and  snrest  way  in  a  Bmall  garden,  we  have  found  the  application 
of  hot  vater  to  be  one  of  the  best.  It  was  tried  aeveral  times  last 
snmmer  at  the  experimental  farm  of  the  State  University,  and 
with  very  satisfactory  resalts.  The  thick  leaves  of  the  cabbage 
are  snch  that  they  can  stand  water  being  sprinkled  on  them  at 
a  boiling  point  without  any  bad  effect,  and  it  will  prove  a  sore 
destrnction  to  all  the  larvs.  A  good  and  carefdl  cultivation  is 
also  very  importaot.  If  we  neglect  our  garden  or  field  it  will 
become  only  a  too  fit  place  for  injarious  insects,  and  remedies 
that  we  may  apply  will  be  of  little  ose,  while  in  a  clean  and  well 
caltivated  garden  the  iiynry  will  seldom  become  serioos. 

2. — FlusUt  brasHcw,  BUeg. — The  cabboffe  fZufto. 

This  is  one  of  the  most  destructive  species  to  the  cabbage  in 
the  sonthern  states.  It  has  been  recorded  as  far  north  in  the 
Mississippi  valley  as  Illinois,  but  I  think  this  is  the  first  no- 
tice of  its  occorence  in  Minnesota.  I  have  taken  it  repeatedly 
during  the  last  season,  both  in  Bamsey  and  Hennepin  counties, 
where  it  by  no  means  is  a  rare  insect;  and  the  extent  of  its  in- 
jury is  hardly  lees  than  that  of  the  foregoing  species.  From 
present  indications  we  have  much  to  fear  fh)m  it  in  the  future. 
Pew  of  onr  farmers  and  gardeners  seem  to  be  aware  of  its  exist- 
ence, but  this  is  probably  from  the  different  habit  that  this 
species  has  from  the  foregoing  and  more  common  white  cabbage 
butterfly.  The  imago,  being  a  moth,  is  seldom  ever  noticed  in 
the  cabbage  field,  and  the  larvte  are  in  size  and  color  somewhat 
similar  to  those  of  the  white  butterfly  and  can  therefore  be  easily 
overlooked  by  the  untrained  observer.  The  food-plantsof  the 
larvfB  in  their  native  state  are  several  of  our  wild  herbs,  bat 
unfortunately  they  have  also  taken  a  liking  to  several  of  onr 
garden  plants,  as  the  cabbage,  tnrnip,  tomato  and  celery. 

Descr^tion. 

The  eggs, — According  to  Prof.  Hiley  the  eggs  are  pale,  green- 
ish-yellow in  color,  somewhat  convex,  and  about  .56  Tnm  in  di- 
ameter (.02  inch).  From  the  centre  radiate  numerous  elevated 
ridges  which  are  divided  by  transverse  and  lees  distinct  ridges. 
They  are  very  loosely  attached,  eithersinglyor  in  small  clusters, 
to  the  leaves,  for  the  most  part  to  the  upper,  but  exceptionally 
to  the  lower  surface. 
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TAc  larva.—The  larra  ie  light  green  in  color,  with  several 
&int  wbite  lines  along  the  back;  thickest  at  the  posterior  end 
and  somewhat  tapering  in  front.  It  is  one  of  the  ao-called  loop- 
ers,  and.  on  being  disturbed  or  in  rest  will  raise  the  middle  of 
the  body  so  as  to  form  a  kind  of  loop  and  remain  in  this  position 
Bometiines  for  a  long  vhile.  It  eats  long,  irr^olar  holes  into 
the  cabbage  leaves.  According  to  Prof.  Biley  the  larvee  of  this 
species  are  subject  to  several  parasites  and  often  to  a  fangna 
disease,  and  as  they  live  exposed  on  the  oatside  of  the  plant  are 
often  devoured  in  great  numbers  by  birds.  As  far  as  my  obser- 
vations go  with  regard  to  these  points  in  Minnesota,  the  larvffi 
were  ordinarily  fonnd  on  the  underside  of  the  cabbage  leaves, 
and  of  all  the  species  I  have  observed  as  ityorions  to  the  cab- 
bage, this  one  has  been  the  healthiest  and  least  exposed  to  para- 
sites. I  have  raised  several  hundred  of  these  larvfe  and  a  very 
small  per  cent  failed  to  reach  matarity,  and  daring  cold  and 
damp  weather,  when  nearly  every  larva  of  the  white  butterfly 
was  affected  by  disease,  and  even  some  of  the  other  native  spe- 
cies showed  weakness,  this  species  seemed  to  remain  anaffected. 
This  would  lead  us  to  infer  that  the  species  has  lately  extended 
its  range  into  this  state  and  has  not  yet  been  followed  by  its  or- 
dinary enemies,  and  finding  here  an  uncontested  field,  increases 
vithont  check.  If  this  proves  to  be  so  we  hare  much  to  fear 
for  the  coming  years  nntil  the  parasites  will  also  have  extended 
as  far. 

The  pupa. — The  pupa  is  about  three-qnarters  of  an  inch  long; 
dark  brown  in  color.  It  can  easily  be  seqn  through  the  very 
loose  web-like  cocoon  that  the  larva  spins  around  itself  before 
undergoing  the  transformation.  The  place  for  transforming  is 
generally  on  the  leaf  or  stalk  of  the  plant  on  which  the  larva 
has  been  feeding. 

The  imago. — The  moth  is  of  a  grayish-black  color,  with  a 
patch  of  silvery  white  on  the  fore  pair  of  wings,  and  a  spot  of 
the  same  color  immediately  below  this  patch;  the  hind  pair  of 
wings  are  lighter  colored,  with  posterior  half  blackish  and  snr- 
ronuded  by  a  fHnge  of  white;  the  underside  of  the  moth  is  of  a 
doll  silvery -gray. 


This  species  has  shown  itself  better  able  to  withstand  the  ap- 
plication of  insecticides  than  any  other,  and  will  therefore  be 


by  Google 


118  THIKTEENTH  iXSVil.  BEFOBT. 

more  difficnlt  to  get  rid  of.  Hot  witter  vill  kill  the  larree  if  it 
reaches  them.  We  shall  probably  have  to  look  to  the  natnral 
enemies  as  the  best  oheck  here  as  elsevhere,  if  they  shoold  prove 
to  become  as  oommon  as  the  white  batter&y. 

3.—PliU^la  cnunferarvm,  Zdl.—  The  aMoffC  Ptut^Oa. 

This  little  moth  is  very  common  over  the  greater  part  of  the 
United  States,  and,  like  doaely  related  species  Id  Earope,  proves 
very  deetractive  to  the  cabbage,  tarbip,  and  similar  plants. 
From  the  small  size  of  the  larv%  and  moth  of  this  species  it 
seems  to  have  been  very  generally  overlooked  in  this  oonntry, 
and  the  mischief  done  by  it  ascribed  to  that  of  the  common 
white  butterfly.  It  has  been  found  very  common  in  Bamsev  and 
Hennepin  connties  daring  the  past  season,  and  andoabtedly 
already  exists  over  the  whole  state  where  cabbage  is  cultivated. 
Fortunately  it  only  attacks  the  onter  leaves,  leaving  the  bead 
uninjured;  but  it  is  incessantly  at  work  on  those,  riddling  them 
with  small  holes.  And  daring  very  dry  seasons,  when  they 
sometimes  do  multiply  exceedingly,  they  may  prove  very  de- 
structive to  the  cabbage,  and  greatly  stunt  and  retard  the  growth 
and  the  formation  of  the  head. 

Descriptio*. 

The  eggs. — £!ggB  were  at  several  times  noticed  that  very  prob- 
ably will  prove  to  be  those  of  this  species.  They  were  very 
small,  oblong,  about  half  or  a  little  more  than  as  broad  as  long; 
fastened  from  their  side  and  not  base  as  in  those  of  the  white 
butterfly;  color  white  or  whitish  ;  surface  very  mnch  wrinkled. 
Generally  foand  singly,  but  often  in  clusters  of  two  or  more  to- 
gether or  in  a  row. 

The  larva. — The  larva  are  a  little  over  a  quarter  of  an  inch 
long;  cylindrical,  gradually  tapering  from  the  middle  towards 
both  ends;  color  pale  green;  head  and  first  Begment  commonly 
pale  yellow.  On  being  disturbed  they  have  a  very  active  wrig- 
gling motion,  moving  briskly  backwards  or  letting  themselves 
Ml  to  the  ground  by  a  fine,  web-like  thread. 

The  pupa. — When  about  to  pupate  the  larva  spins  for  itself  a 
very  beautiful,  gauze-like  cocoon,  through  the  wide  meshes  of 
which  the  pupa  can  plainly  be  seen,  and  can  generally  be  found 
very  plentiful  on  the  outer  leaves  on  which  the  larva  feeds.    The 
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papa  itself  is  about  ODe-foartli  of  on  inch  long,  of  a  white  color, 
with  the  black  eyes  at  the  baae  of  the  anteoiUB  very  oonspicaons. 

The  imago. — The  moth  measoree  aboat  .30  in.  in  lengOi  to  the 
tips  of  the  closed  wings,  and  when  at  rest  the  antennee  are  di- 
rected in  a  straight  line  forward,  and  not  tamed  backward  as  Is 
generally  the  case.  On  being  dietnrbed  by  walking  through  the 
cabbage  field,  it  can  be  seen  flying  with  a  very  quick  motion, 
bat  only  for  a  short  distance,  when  it  will  again  alight  on  some 
plant  antil  distarbed. 

fiemedies  applied  to  the  other  species  are  also  generally  very 
effectire  on  this. 

4. — Cenanica  picta,  Barris. — Tke  Zeitra  cabbage  worm, 

Harris,  some  thirty  years  ago,  called  attention  to  this  speoiee 
as  occasionally  iqjarioas  to  the  cabbage,  cauliflower,  spinnach, 
beet,  and  other  garden  vegetables  with  saccolent  leaves.  It  has 
since,  at  several  times,  shown  itself  quite  destructive  to  the  cab- 
bage, especially  during  dry  seasons,  when  the  wild  plants,  upon 
which  it  ordinarily  lives,  have  become  dried  up.  It  was  taken 
at  several  times  on  the  cabbage  during  the  last  summer,  in  Min- 
nesota, and  most,  therefore,  be  pot  down  as  one  of  our  insect 
enemies  to  the  cabbage  against  which  we  need  to  be  on  our  guard. 
The  larva  is  very  conspicuous  on  account  of  the  bright  yellow 
markings,  or  bands,  on  either  side.  It  lives,  exposed,  on  the 
leaves  of  the  plants  on  which  it  feeds. 

De»criptum, 

The  larva. — When  young  the  larvs  are  almost  black.  They 
are  then  gregarious  in  habit  and  can  be  found  from  twenty-five 
to  fifty  or  more  on  a  single  leaf,  but  aa  they  grow  older  they 
spread  all  over  the  field.  When  full  grown  they  are,  about  two 
inches  in  length,  of  a  velvety  black  color,  with  the  head,  legs 
and  under  side  tawny  red;  on  each  side  there  are  two  lateral  yd- 
low  lines  and  bands,  between  which  are  oamereus  transverse, 
zebra-like  lines,  giving  to  the  larva  a  very  characteristic  ap- 
pearance. 

Thepupa. — The  larvee  when  full  grown  go  into  the  ground 
and  there  change  to  the  pupa,  which  is  about  three-fourths  of  an 
inchlong,  in  color  shining  brown,  and  rather  thickly  punctured. 

The  imago. — The  moth  is  nocturnal  in  habit,  and  therefore 
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eeldom  Been  in  tlie  field.  It  !a  abont  the  same  sue  as  the  Plnsla 
moth,  bnt  brown  in  color,  shaded  with  pnrple-brovn.  It  taaB 
three  spots  on  each  of  the  fore  wings,  edged  vith  gray,  and  a 
transverse  zigzag  line,  forming  a  more  or  leas  distinct  W  in  tlie 
middle,  near  the  onter  margin.  The  hind  wings  are  wliitef 
faintlj'  edged  with  brown  on  the  upper  and  onter  edges. 

On  account  of  the  lame  when  yonng  having  a  gre^arfonii 
habit,  they  can  then  be  easily  destroyed  by  catting  off  the  in- 
fested leaf  and  destroying  it.  The  eggs  are  hatched  in  the  early 
part  of  Jnne,  and  the  yonng  colonies  of  larvae  should  then  be 
looked  for. 

5.  —  Mamettra  chenopodii,  Atbm. — The  cabbage  ifamegtra. 

No  injnry  has  been  reported  or  observed  as  caosed  by  this 
species  in  the  state,  and  so  far  only  a  few  larvs  have  been  ta^en 
on  the  cabbage;  bnt  as  it  has  shown  itself  very  destrnctive  to 
the  cabbE^e  in  other  parts  of  the  conntry,  it  may,  nnder  favor- 
able drcnmstances,  become  even  as  destructive  here  aa  else- 
where. Thelarva  is  easily  distiDgnished  from  anyofthefore^ing 
by  a  lateral  line  along  its  body  of  pinkish  color;  the  green  color 
varies  considerably,  from  a  dark  to  a  light  green.  The  papa  is 
found  in  the  gronnd,  and  the  moth  is  of  a  yellowish-gray  color, 
varying  sometimes  to  a  dark  brownish  gray.  It  has  not  got  the 
silvery  spots  on  the  fore  wings  like  those  of  the  PInsia.  In  case 
the  larvfB  of  this  species  shonld  become  very  nnmerons  and 
troablesome  in  this  state,  entomolc^sts  have  recommended  aa 
the  best  remedy  the  nse  of  poisoned  tamip  leaves  as  a  trap. 
The  leaves  shonld  be  well  covered  with  a  London  pnrple  or 
taria  green  solution  and  placed  at  intervals  along  the  rows. 

6. —  SfurffaiUia  hUtrUmuM,  Eahn.  —  The  harlequin  tMbbage-bvtg. 

During  last  summer  some  of  the  very  characteristic  eggs  of 
this  species  were  taken  on  the  cabbage  on  the  experimental  &nn 
of  the  University,  giving  indications  of  a  new  insect  pest  for  the 
cabbage  in  this  state.  It  is  a  sonthern  insect,  bnt  has  been 
known  to  extend  its  range  northward  from  year  to  year,  as  the 
Colorado  beetle  extended  its  range  eastward,  thongb  its  pn^ress 
has  been  a  good  deal  slower.  It  has  been  recorded  in  the  Mis- 
sissippi valley  as  far  north  as  Illinois,  and  Professor  Lintner, 
In  his  first  report  as  state  entomologist  of  New  York,  intimates 
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that  it  is  capable  of  extending  its  range  as  fer  north  as  to  include 
Minnesota  and  Wisconsin.  In  the  south  it  is  one  of  the  most 
destractive  insects  to  the  cabbage.  It  is  not  a  larra  or  worm 
like  the  foregoing  species  ve  have  noticed,  but  it  belongs  to  the 
order  Semiptera,  ortrae  bags,  sach  as  the  plant  lice,  squash-bug, 
and  similar  ones,  which  are  provided  with  a  beak,  or  roKtrum,  as 
it  is  called,  which  they  thrust  into  the  plants  on  which  they  live 
and  imbibe  the  sap,  thereby  injuring  or  killing  the  plant  when 
they  become  very  numerous.  Although  only  the  eg^  have  as 
yet  been  observed  in  this  state,  it  is  very  probable  that  in  the 
near  ftttare  we  shall  have  all  the  stages,  and  if  it  should  prove  to 
be  as  destructive  here  as  farther  soath  we  have  another  species 
that  will  not  stand  back  to  that  of  the  white  butterfly  in  the 
extent  of  its  injury.  I  shall  therefore  call  attention  to  it  that 
oar  farmers  and  gardeners  may  be  on  the  watch.  As  I  have  not 
had  the  opportunity  to  study  this  species  in  the  different  stages, 
having  only  seen  the  eggs,  I  shall  give  the  description  of  Prof. 
Lintner,  found  in  the  report  alluded  toabove.  Any  information 
or  inquiry  with  regard  to  this  species  will  be  gladly  received. 

Desertion. 

Efffft.—The  ^gs  are  beantiftd  objects,  and  are  easily  recc^- 
nizable.  They  are  cyUndrlcal,  with  rounded  extremities,  placed 
on  end,  and  cemented  together  by  their  sides.  They  are  white, 
tinged  with  green,  apically,  with  two  black  bands,  the  npper  one 
of  which  is  twice  as  broad  as  the  lower,  and  placed  a  little 
nearer  to  the  extremity  of  the  egg.  The  apex  is  strikingly 
marked  with  a  black  crescent  bordering  the  slightly-depressed 
lid  (which  opens  upon  a  hinge  for  the  escape  of  the  larva),  and 
oocQpying  rather  more  than  one-half  of  its  circumference.  The 
length  of  the  egg  is  abont  one-half  greater  than  its  diameter, 
meesnring  .034  inch  by  .052  inch.  They  are  arranged  in 
two  to  four  rows  of  three  to  six  eggs  in  each  row. 

The  larva. — The  larvte  are  small,  pale-green,  and  when  more 
advanced  become  orange-colored. 

Thejmpa. — The  papa  resembles  the  perfect  insect  in  marking 
and  coloring,  but  may  be  at  once  distinguished  by  having  wing 
pads  instead  of  wings,  and  is  not  capable  of  flight. 

The  imago. — Bfeasnres  three-eightbs  of  an  inch  In  length  by 
nearly  one-fourth  in  width.  It  is  conspicnonsly  marked  in  shin- 
ing bloe-black,  dull  orange  and  white,  as  follows :  The  black 
16 
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head  has  two  short  lines  apon  it  of  yellowish  white ;  the  thorax 
is  orange,  with  a  ring  of  black  on  each  side,  centered  with  a  tri- 
angnlar  orange  spot,  or  with  the  t^lack  diminiahed  and  the  ring 
either  intermpted  or  broken  into  two  spots.  The  coriaoeons 
portions  of  the  wing-covers  are  orange,  crossed  obliquely  by 
two  black  bands,  and  their  tips  are  black.  The  scatel  (the  large 
triangular  piece  covering  the  central  portion  of  the  body)  is 
black,  with  a  pale  yellow  spot  at  each  antenor  angle,  a  black 
terminal  tip  and  a  central  cross  of  orange.  Beneath,  the  joints 
of  the  abdomen  bear  upon  their  mai^n  a  row  of  triangular 
white  spots,  and  intermediately  there  are  three  rows  of  parti- 
colored spote  in  orange  and  white. 

No  parasites  are  as  yet  known  to  prey  upon  this  species,  and 
it  has  been  found  very  difQcult  to  destroy  by  any  ordinary  ap- 
plication of  insecticides. 

7. — Aphis  braitica,  Lttin. — The  cabbt^  ^%t-lou»e. 

The  A.phid(B,  or  plant-lice,  become  at  times  the  greatest  tor- 
ments to  the  gardener  and  agricaltarist.  There  is  hardly  a  plant 
that  has  not  a  species  or  more  of  this  pest  living  upon  it,  and 
often  great  i^jnry  is  done.  The  plant-lice  belong  to  the  order 
Hemiptera,  or  true  bags,  and,  like  the  foregoing  species,  are 
provided  with  a  beak,  which  they  thrust  into  the  plant  and  snck 
the  jaices.  The  cabbage  plant-louse  has  been  found  more  or 
less  common  through  the  state,  and  is  probably  the  most  wide- 
spread species  of  those  injurious  to  the  cabbage.  They  are 
found  in  cluster^  or  colonies  on  the  upper  side  of  the  inner,  or 
under  side  of  the  outer,  leaves,  but  also  sometimes  solitary.  The 
colonies  are  made  up  of  wingless  individuals  of  all  sizes,  and, 
further  on  in  the  season,  also  of  winged  individuals. 

The  young  individuals  are  egg-Hhaped  and  of  a  dull,  pale- 
green  color,  and  their  bodies  dusted  over  with  a  pale-grayish 
powder.     Antenna  and  le^  dusky  black. 

The  females,  or  largest  wingless  individuals,  are  also  coated 
with  a  gray,  meal-like  powder  ;  egg-shaped  and  of  a  dull,  yel- 
lowish-green color ;  eyes  blaek,  and  also  two  large  spots  on  the 
crown  and  one  on  each  side  of  the  neck  ;  antenute  black,  with 
the  third  joint  yellowish.  The  nectaries,  or  honey-tubes,  are 
short  and  black,  as  are  the  legs  ;  base  of  the  thighs  pale-yellow- 
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Winged  individaals  are  dnll-greeDiBh  in  color,  Tarying  to  pole 
dall-yellovish,  and  largely  varied  with  black. 

Bemediea. 

Fortanately  this  species  has  a  great  many  enemies  that  ordi- 
narily keep  it  vithin  boands,  and  it  is  only  occaBionally  that 
they  do  msltiply  in  sach  great  numbers  as  to  destroy  or  serionsly 
damage  a  crop.  Whenever  a  leaf  is  found  affected  it  should  be 
cat  off  and  destroyed,  so  as  to  prevent,  as  much  as  possible,  the 
spreading  over  the  whole  field.  When  very  numerous,  kerosene 
emalBion  has  been  found  very  effective. 

8. — HaUica  pubeaeena,  lUiger. 

9. — Orioeena  striolata,  Fab. 

The  fiea-ieeOet. 

The  little  flea-beetles,  as  they  are  called  on  account  of  their 
Jumping  to  an  incredible  hight  on  being  disturbed,  are  very 
similar  in  habit  and  appearance  to  each  other.  They  are  found 
destructive,  not  only  to  the  cabbage,  but  to  most  of  our  garden 
vegetables,  by  nibbling  small  holes  into  the  leaves  as  soon  as 
they  come  out  of  the  gronnd,  and  continue  to  do  so  during  the 
whole  season.  Often  they  so  injure  a  bed  of  vegetables  as  to 
necessitate  replanting.  They  are  both  very  small,  less  than 
a  tenth  of  an  inch,  and  shining  black ;  the  second  with  a  broad, 
wavy,  buff-oolored  stripe  on  each  side,  and  the  feet  reddish-yel- 
low. The  thighs  of  the  hind  pair  of  legs  are  very  much  thick- 
ened, like  those  of  the  grasshopper,  giving  them  the  great  leap- 
ing power.  They  have  been  found  very  difficult  to  get  rid  of  by 
any  ordinary  application  of  insecticides.  Ashes  sprinkled  over 
the  young  plants  will  drive  them  off,  to  some  extent.  Progs 
are  known  to  destroy  them  in  great  numbers  when  found  and 
allowed  in  gardens. 

Other  species  will  undoubtedly  have  to  be  added  to  this  list 
in  the  future,  as  observations  extend,  but  still  we  should  hope 
not.  as  the  cab6age-grower  surely  has  sufficient  with  the  evil  as 
it  at  present  appears. 

Bespectfnlly, 

O.  W.  OESTLxnw). 
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XVI. 
THE  CRYSTALLINE  ROCKS  OF  THE  NORTHWEST.* 


I  deeire  to  call  the  attention  of  Section  E  to  some  of  tbe  in- 
teresting problems  that  beeet  tlie  geologist  who  nndertakes  to 
stody  the  crystalline  rocks  of  the  Northwest,  and  especially  Uist 
part  of  the  Northwest  which  is  inclnded  in  the  state  of  Hiime- 
Bota.  Until  very  recently  it  has  been  the  practice  of  geolt^islB, 
almost  without  exception,  to  refer  every  crystalline  rock  in  the 
Northwest  either  to  the  Huronian  or  to  the  Lanrentian.  Thus, 
when  the  sorrey  of  the  state  of  Michigan  was  teinangnrated  in 
1869,  the  geologists  of  the  upper  peninsula  were  compelled  to 
choose  between  a  confession  of  their  inability  to  establish  the 
^;e  of  the  rocks  they  were  stadying  and  the  adoption  of  some 
of  the  recognized  designations.  In  Wisconsin  the  case  was  sim- 
ilar, with  the  additional  fact  that  the  Michigan  geologists  were 
collaborators.  The  same  was  true  again  in  Minnesota.  'What 
more  natural  than  that  the  Michigan  and  Wisconsin  rocks 
should  be  found  to  extend,  with  nearly  the  same  features,  into 
the  state  of  Minnesota,  and  that  their  &miliar  names  should  at 
once  be  applied  to  themt 

But  when  on  more  carefiil  examination,  both  in  the  field  and 
in  the  literature  of  the  crystallioe  rocks,  and  over  a  wider  ex- 
tent of  territory,  and  especially  in  the  light  of  more  recent  re- 
searches in  New  England,  New  Tork,  Pennsylrania,  and  Canada, 
it  is  found  that  the  nomenclature  is  imperfect,  and  farnisheB  but 
a  tottering  scaffold  to  support  the  workmen  of  a  great  and  ever- 
spreading  structure,  we  are  thrown  into  such  difficulty  and  doubt 
that  we  are  prone  either  to  reject  the  old  scaffold  and  build 
anew,  or  to  clear  away  the  accnmulated  rubbish  about  the  foun- 
dation and  examine  on  what  basis  the  old  one  stands.  To-day, 
however,  we  intend  to  do  neither  of  these,  but  rather  set  forth 
a  few  of  the  incoi^ruities  and  difficulties  of  the  actual  situation. 

It  tha  PhlUMpUa  nwttlBi  (IM) 
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We  are  indebted,  nnqnestioDably,  to  the  geologists  of  Michi- 
gan and  WiBoonsia  for  the  most  exhaustive  and  satisiactory  de- 
BcriptioD  of  the  crystaHioe  rooks  of  the  Archtean  age  that  has 
yet  been  published  in  America.  In  order  that  some  of  the  difK- 
cnlties  of  the  sitnatloa  may  be  made  clear,  I  desire  to  review 
concisely  the  broad  etratigraphic  distinotioos  of  the  orystalline 
rocks  that  have  lately  been  studied  in  Michigan,  Wisconsin  and 
Miimesota.  By  the  aid  of  the  published  resalts  of  the  surveys 
of  Brooks,  Wright,  Irving,  Bominger,  Pampelly,  and  others,  a 
generalized  statement  can  be  formulated.  To  these  I  shall  add 
such  published  results  and  unpublished  field  observations  from 
Minnesota  as  may  be  furnished  by  the  survey  of  that  state,  in 
order  that  the  scheme  may  cover  correctly  the  crystalline  rocks 
of  the  entire  Northwest. 

Omitting  the  igneous  rocks,  which  in  the  form  of  dykes  cut 
through  the  shales  and  sandstones  of  the  Capriferons  formation, 
and  are  interbedded  with  them  in  the  form  of  overflows,  we  may 
concisely  arrange  the  crystalline  rocks,  disregarding  minor  differ- 
encee  and  collating  only  the  broad  stratigraphic  distinctions,  in 
the  following  manner,  in  descending  order: 
There  are  six  groups : 

First  group. 

QranUe  and  ffneits  with  gobbro. — This  groap  is  represented  in 
Mfpnesota  by  the  gabbro  and  red  syenite  at  Duluth,  and  by  the 
extension  of  this  range  of  hills  northeastwardly  nearly  to  the 
international  boundary.  Its  thickness  is  unknown,  bntcertainly 
reaches  several  hundred  feet.  The  outcrop  of  red  granite  neai- 
New  Ulm,  lying  under  the  oonglomerate  and  red  qnartzyte,  is 
probably  in  the  sonthwestward  line  of  extension  of  this  group. 
This  group  1b  represented  by  No.  xx  southwest  of  lake  Michi- 
gtunme,  by  No.  XX  at  Menominee  and  by  No.  1  and  la  at  Black 
river. 

Second  group. 

Mica  achigt. — This  group  consists  of  schists  that  are  micaceoos 
and  oft«n  stanrolitic  as  well  as  gametiferous.  It  can  be  seen  in 
Minnesota  on  the  Mississippi  river  at  Little  Falls,  and  at  Pike 
rapids.  The  schists  are  variously  associated  with  beds  and  veins 
of  granite  and  gneiss.  This  is  No.  xlx  at  Marquette,  xvii  to  xiz 
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at  Menominee,  xx  to  xxn  at  Penokee,  and  has  a  maxlmam 
tliif&nem  of  S,000  feet. 

Third  group. 

Carbonaceotu  and  arauweoua  bUick  ibtiea,  and  black  mica-schitlt. 
— These  Bometimee  pass  into  roofing  slates,  with  beds  of  iron  ore, 
qnartzyto  and  dioryte.  This  gronp  indades  the  black  slates  of 
tiie  Animikie  gronp  in  northern  Minneeota,  of  Knife  lake  and 
Knife  portage  on  the  St.  Lonis  river,  and  carbonaoeons  slates 
lately  reported  near  Aitkin  on  the  Mississippi  river.  It  in- 
cludes Kos.  xiT  to  XTii  at  Marquette,  Nos.  Tl  to  xm  at  Peno- 
kee, and  Kos.  XT  and  XTi  at  Menominee.    Thickness  2,600  feet. 

Fowrth  gnntp. 

Hydro-mica  OTtd  maffMtian  Bchi«U. — Soft  and  obecare,  becoming 
qnartzose  and  also  htematitic,  also  with  nnmerons  beds  of  dioryte. 
Id  Minnesota  this  is  the  iron-bearing  horizon  at  Vermilion  lake. 
It  isNos.  VI  to  xiY  at  Marqaette,  Nos.  IT  to  Tl  at  Penokee,  and 
ISos.  Tl  to  XI  at  Menominee.     Mazimnm  thickness  4,460  feet. 

Fifth  group. 

This  is  the  group  at  gray  qmrtzytt  and  taarble.  It  is  represent- 
ed by  "So.  y  at  Marquette,  Nos.  ii  to  y  at  Menominee  and  ISos. 
I  to  ui  at  Penokee.  In  Minnesota  this  horizon  seems  to  mu  along 
the  south  side  of  Ogishke  Mnncie  lake,  near  the  international 
boundary  and  includes  perhaps  the  great  slate-conglomerate 
which  is  there  represented.  Normal  thickness  fh>m  400  to  1,000 
feet;  but  if  the  great  conglomerate  of  Ogishke  Mnncie  be  in- 
cluded here,  the  thickness  of  this  gronp  in  northern  Minnesota 
will  exceed  6,000  feet. 

Sixth  group. 

Granite  and  st/eniie  urith  komblendic  schists. — This  lowest  recog- 
nizedhorizon  has  freqaently  been  styled  Lanrentian.  In  Minne- 
sota it  is  fonud  on  the  international  boundary  at  Saganaga  lake, 
and  large  boulders  from  it  are  included  in  the  overlying  con- 
glomerate at  Ogishke  Mnncie  lake,  showing  an  important  break 
in  the  stratigraphy.     Thickness  unknown  but  very  great. 
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These  six  great  groups  compofle,  bo  fiu*  as  can  be  stated  now, 
tbe  orystalline  rocks  of  the  Nortbvest.  Their  geographic  reht- 
tions  to  the  noQ-crystalline  rocks,  if  not  their  stratigraphic,  have 
been  so  veil  ascertained,  that  it  can  be  stated  confidently  that 
they  are  all  older  than  the  CapriferooB  seriee  of  lake  Saperior, 
and  hence  do  not  conaist  of  nor  include  metamorphosed  sediments 
of  Silnrian  or  any  later  age. ' 

This  statement  of  the  grand  grouping  of  the  crystalline  terra- 
nes  of  the  Korthweet  may  be  varied  by  the  addition  of  detailed 
and  minor  distinctions  and  by  sabdivisions,  bat  its  oorrectnees 
rests  upon  carefal  observations  and  reports  of  competent  geolo- 
gists, and  cannot  at  present  be  gainsaid. 

examining  these  groups  more  closely  ve  find: 
I.  Wehave  beneath  the  red  tilted  shales  and  sandstones,  a  great 
ffranite  and  gabbro  group.  This  has  been  variously  regarded 
by  different  geologists.  While  by  many  early  observers  it 
vas  classed  as  older  than  tbe  series  which  has  latterly  been 
designated  Huronian,  and  by  others  styled  igneous  and  local,  it 
has  by  Brooks  been  placed  with  that  series  and  denominated 
"  the  youngest "  of  the  Huronian  strata,  though  no  such  rocks 
had  ever  before  been  mentioned  as  pertaining  to  the  Huronian. 
By  Irving  it  has  been  made  the  base  of  his  Eewenawan.  By 
Hunt  it  has  been  parallelized  with  the  Montalban.  It  includes, 
in  my  opinion,  the  felsytes  and  porphyries  which  have  been 
styled  Arvonian,  and  it  is  very  certain  that  in  many  places  it  has 
passed  for  typical  Laurentian.  The  gabbro  is  very  generally 
admitted  to  be  of  eruptive  origin,  and  in  its  great  development 
in  Canada  it  was  once  styled  Upper  Laurentian,  and  later  was 
known  as  Norian.  While  the  gabbro  is  certainly  eruptive,  the 
associated  granite  and  gneiss  exhibit  evidences  of  being  meta- 
morphie  in  their  nature.  In  northern  Minnesota  this  horizon 
of  granite  is  characterized  by  a  red  color  and  it  has  an  aggregate 
chemical  composition  almost  identical  with  that  of  some  of  the 
associated  felsytes.  The  magnetite  of  the  gabbro  is  often  highly 
titaniferons  and  so  abundant  that  the  rock  has  attracted  atten- 
tion as  an  iron  ore.  Tbe  gabbro  does  not  always  appear  where 
the  granite  is  present,  but  extensive  areas  of  granite 
are  spread  ont  without  any  sign  of  variation,  interrup- 
tion or  alternation  with  the  gabbro.  In  other  places  these 
two  rocks  are  intricately  and  intimately  mingled  l>oth  horizon- 
tally and  psrpendicnlarly;  but  the  gabbro  may  be  considered  in 

>  Tb*  t«iB  ailDil«a  han  U  undoitood  to  oarar  nMhlng  balov  Iha  ban  ittih«  Traalan. 
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general  as  the  nnderlying  formation.  Both  these  rocks  seem  to 
have  been  molten,  and  simultaueonsly  so,  in  some  places ;  bnt 
in  the  great  mass  of  the  red,  granitie  rock,  there  is  a  gneissic 
Btracture,  and  in  its  finely  crystalline  state,  when  it  seems  to 
vary  to  felsyte,  it  exhibits  a  laminated  stractore  which  is  evi- 
dently dne  originally  to  sedinientation.  Along  these  lamina- 
tions, and  coincident  with  them,  is  a  finely  lined  striatioa  which 
exhibits  the  "streamed"  stmctare,  sometimes  appealed  to,  to 
show  the  igneooB  nature  and  origin  of  the  rock.  These  fdeytes 
are  occasionally  arenaceons,  with  irr^nlarly  ronnded  or  snb- 
angalar  qnartz  grains,  and  sometimes  are  porphyritic  with  qoarts 
and  orthoclase.  Veins  of  red  granite  intersect  the  gabbro,  and 
the  gabbro  enrrounds  isolated  masses  of  the  granite.  Trans- 
ported, boulder-like  masses  of  both  are  foand  embraced  in  a 
common  paste  among  the  later  igneous  outflows  of  the  Cuprifer- 
ous, where  their  existence  is  as  great  a  puzzle  as  that  of  pebbles 
of  red  felsyte  and  qaartz-porphyry  in  the  red  conglomerates. 
This  red  granite,  so  far  as  I  have  observed,  generally  consists 
largely  of  orthoclase,  and  in  several  instances  passes  impercept- 
ibly into  red  felsyte.  It  contains  also  qnartz  and  hornblende, 
the  latter  genei-ally  changed  by  decay.  The  gabbro,  when  un- 
aflfected  by  proximity  to  the  red  rock,  consists  of  the  three  es- 
sential ingredients:  labradorite,  diallage  and  magnetite,  with 
some  necessary  products  of  alteration,  but  in  the  vicinity  of 
contact  with  the  red  rock  it  also  holds  orthoclase  and  qnartz. 

II.  Below  this  granite  and  gabbro  group  is  a  series  of  str^a 
that  may  be  designated  by  the  general  term  mica  schist  grovp. 
This  is  the  principal,  bnt  not  the  only,  horizon  in  which  mica 
schist  exists.  This  division  ia  penetrated  by  veins  and  masses 
of  red  biotite-granite,  which  appear  to  be  intrusive  in  somewhat 
the  same  manner  as  the  red  granite  in  the  gabbro  overlying. 
However,  whether  this  granite  is  exotic,  or  can  be  referred  to 
aqueo-igneons  fusion  and  transmission  of  the  sedimentariee  in  a 
plastic  state  through  fissures  in  the  adjacent  formations,  is  a 
question  which  still  is  a  matter  of  earnest  investigation.  The 
existence  of  the  great  associated  igneous  gabbro  is  si^gestive, 
if  not  demonstrative,  of  the  presence  of  an  adequate  agent  for 
such  a  metamorpbism — unless  it  be  claimed,  indeed,  that  sacb 
an  extravasation  of  molten  rock  could  take  place  without  any 
marked  and  traceable  effect  on  the  contiguous  formations.  These 
granite  veins  penetrate  only  through  the  overlying  gabbro  and 
this  underlying  mica  schist.     They  are  wanting  or  comparatively 
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rare  throoghoat  the  rest  of  the  crystalline  rocks.  On  the  other 
band  there  is  an  abundance  of  diabase  and  other  doleritic  rock, 
in  the  form  of  dykee,  throughont  all  the  crystaUlne  strata.  This 
points  to  the  mere  local  nattire  of  the  origination  of  these  gran- 
itic Teins,  and  hence  to  the  metamorphic  nature  of  the  granitic 
masa  Tith  irhieh  they  are  connected.  It  has  been  shown  by 
Dana  that  granite  snffers  a  change  to  mica  schist,  in  western 
Massachusetts ;  Brooks,  as  well  as  Elmmons,  has  shown  it  inter- 
stratified  with  limestone  in  St.  Lawrence  county,  New  York. 
They  both  also  state  that  the  Potsdam  sandstone  becomes  goeia- 
sic  The  same  has  been  affirmed  in  Vermont  by  Dr.  Hitchcock, 
and  by  Dr.  Frazer  in  Pennsylvania.  Hence,  there  is  no  impro- 
priety in  sapposiog  that  some  great  change  has  passed  over  the 
sedimentary  strata  of  this  horizon  tbrongboat  a  wide  extent  of 
oonntry  reaching  from  the  Atlantic  to  lake  Snperior,  and  that 
in  the  emejrgences  of  upheaval  and  dislocation  the  sediments  of 
one  formation  were  enabled  to  penetrate  transversely  into  the 
strata  of  another. 

This  mica  schist  formation  has  an  aggregate  thickness  of  aboot 
5,000  feet,  and  sometimes  is  homblendic  rather  than  micaceous. 

HI.  The  next  lower  grand  division,  which  is  the  third,  might 
be  styled  the  bla^  mica  slate  group.  This  group  contEiins  much 
carbon,  causing  it  to  take  the  form  of  graphitic  schists,  in  which 
the  carbon  sometimes  amounts  to  over  forty  per  cent.*  These 
schists  are  frequently  quartzose,  and  also  ferruginous,  even  corn- 
peeing  valuable  ore  deposits,  as  at  the  Commonwealth  mine  in 
Wisconsin.  Associated  with  these  black  mica  slates,  which  often 
appear  also  as  dark  clay  slates,  are  actinolitic  schiste,  the  whole 
being,  in  some  places,  interstratifled  with  dioryte.  Their  esti- 
mated thickness  is  2,600  feet. 

rv.  Underneath  this  is  a  very  thick  series  of  obscure,  hydro- 
micaceous  and  greenish  magneaian  schiMs,  in  which,  aloug  with  beds 
of  gray  qaartzyte,  and  clay  slates,  occur  the  most  important  de- 
posits of  hfematitic  iron  ore.  The  lower  portion  of  this  series, 
which  at  Marquette  is  represented  rather  by  hornblende  and 
chloritic  quartz  schists,  and  more  rarely  is  mined  as  a  magnetic 
quartz  schist,  at  Penokee  is  known  as  "the  magnetic  belt.'.' 
This  division  of  the  crystalline  rocks  has  numerous  heavy  beds 
of  dioryte. 

V.  Below  this  series  of  soft  schists,  which  terminate  downward 
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vith  the  magofitic  iron  ores,  U  the  great  quartz^e  atul  marltle 
group.  The  marUe  lies  above  the  qnartzyte,  and  in  the  Menom- 
inee r^onhasa  minimnmthicknessof  atleastonethonsand  fe^; 
white  at  Marquette  it  giudaates  into  a  dolomitic  quartzyte  of  in- 
definite ext«nt,  the  whole  gronp  there  being  essentiallya  qnartz- 
yte. This  is  a  mo&t  per8ist«nt  and  well-marked  horizon.  The 
qnartzyte  sometimes  holds  feldspar;  thas  having  an  appearance 
of  grannlite.  In  nort^hern  Minnesota,  the  great  slate-conglomerate 
of  Ogishke  Mnncie  lake  seems  to  represent  the  lower  portion  of 
the  great  qoartayte  of  this  gronp,  and  to  be  the  equivalent  of  the 
lower  slate-conglomerate  of  the  "  typical  Huroniau,"  in  Canada. 
In  both  places  this  conglomerate  is  sometimes  speckled  with 
masses  of  red  jasper.  The  marble  of  this  group  appears  adjacent 
to  the  conglomerate  south  of  Ogishke  Mnncie  lake,  and  in  such 
a  position  as  to  overlie  it,  e?cposing  a  thickness  of  at  least  twenty- 
two  feet. 

Now,  the  difficnlties  of  the  situation  arise  when  we  cast  abont 
to  find  names  for  these  parts.  What  are  the  eastern  representa- 
tives of  these  western  groups,  and  by  what  designations  shall 
they  be  known  1 

Since  the  geological  survey  of  New  York,  and  the  pnblicatiou 
of  its  final  report,  the  progress  of  geological  science  in  Europe 
and  America  has  rendered  it  necessary  to  revise  some  of  the  d(^- 
maa  which  were  regarded  as  fundamental  by  the  New  York  geol- 
ogists, and  to  reject  entirely  some  others.  Among  these  may  be 
mentionedthe  then  current  theorj'thatthete^  "primary"  should 
be  applied  to  any  massively  crystalline  rock,  and  that  all  sncb 
rocks  belong  to  the  bottom  of  the  chronological  scale  of  geolt^. 
If  the  apparent  structural  relations  of  the  formations,  as  seen 
in  the  field,  did  not  agree  with  this  theory,  some  violent 
movement  in  (he  earth's  crust  was  at  once  conjectured  so  ae 
to  bring  natnre  into  accordance  with  the  true  theory.  Latterly, 
however,  it  has  been  shown  abundantly  by  Dana  and  others,  that 
the  Trenton,  Hudson  river  and  other  Silurian  rooks  are  converted 
into  crystalline  schists;  by  Whitney  that  the  Tertiary  rocks  be- 
come crystalline;  by  Brooks  and  Frazer  that  the  Potsdam  sand- 
stone  becomes  gneissic;  by  Beusch  that  the  clay  slates,  interbedded 
with  the  granites  and  gneisses  of  the  Bergen  peninsula  of  Nor- 
way, ■  contain  characteristic  Upper  Silurian  fossils,  and  by  Hitch- 
cock that  the  Helderberg  rocks  of  New  York  are  Involved  in  the 
crystalline  terranes  of  New  Hampshire. 

iLMi*r,Btponoi. 
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Theee  more  recent  cryBtalline  series,  however,  may  all  be  con- 
sidered as  excluded  from  the  scope  of  search  for  any  parallels  to 
the  crystalline  groups  of  the  Northwest.  Our  inquiry  will  in- 
volve only  the  well-known  names  Lanrentian,  Hnronian,  Taconic, 
Jlontalban,  Arvonian,  Norian. 

We  meet  atthe  outset  with  the  question  which  has  now  become 
as  historic  in  American  geology  as  the  Cambro-Silnrian  cootro- 
Tcrsy  in  England,  and  which  concerns  very  nearly  the  same  geo- 
logical horizon,  viz.:  Is  thercaformationsuch  as  claimedby  Em- 
mons — the  TaconicT  On  this  geologists  are  yet  divided.  We 
conceive,  however,  that  the  division  is  caused,  not  so  much  by 
doubt  as  to  the  existence  of  a  sedimentary  fossiliferous  formation 
below  the  N^ew  Tork  system,  and  separating  it  &om  the '  'primary, ' ' 
as  by  doubt  as  to  which  and  bow  many  of  these  sub-Silurian  strata 
are  to  be  included  in  the  designation  of  Taconic.  Having  now. 
however,  given  thesubjectvery  careful  consideration,  I  am  ready 
to  state  my  very  positive  conviction  that  Dr.  Emmons  was  es- 
sentially right,  and  that  the  Taconic  group  will  have  to  be  rec(%- 
ulzed  by  geologists  and  adopted  in  the  literature  of  American 
geology. 

Dr.  Emmons,  in  1842,  issued  the  first  that  appeared  of  the  vol- 
umes of  the  final  report  of  the  New  York  survey.  In  that  volume 
he  formally  sets  forth  the  Taconic  system,  although,  as  he  admits, 
in  an  imperfect  manner,  the  area  in  which  the  rocks  exist  not  be- 
ing in  bis  (the  second)  district.  In  this  first  presentation  of  the 
system  he  extended  it  geographically  too  far  east,  and  nnfortu- 
nately  chose  a  name  for  it  which  is  appropriate  only  to  a  part  of 
that  eastward  extension.  We  are  indebted  to  the  researches  of 
several  volunteer  geologists,  Wing,  Dana,  Dale,  Dwight,  for  the 
disentanglement  of  the  overlying  Hudson  river  rocks  from  the 
true  Taconic  rooks,  and  the  demonstration  of  the  incorrectness  of 
Dr.  Emmons'  eastward  extension  of  his  system  in  southern  Ver- 
mont. Dr.  Emmons'  claim,  however,  in  all  its  essential  points, 
remains  intact.  This  consists  iu  the  existence  of  a  series  of  sedi- 
mentary deposits,  largely  metamorphic,  betow  the  Potsdam  sand- 
stone, and  separating  the  Postdam  from  the  crystalline  rocks 
known  as  "  primary,"  in  an  orderly  chronolc^cal  scheme. 

In  his  report  on  the  agriooltare  of  New  York,  issued  four 
years  after  that  on  the  geolt^y  of  the  second  district,  he  makes 
more  definite  and  convincing  statements,  going  over  the  whole 
subject  de  novo.  He  gives  dl^^rams  showing  the  Taooaic  slates 
lying  below  the  Calcifbrons  eandrock  onconfonnably,  at  White- 
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hall  in  Washington  connty,  a  region  that  had  been  colored  h£ 
Mather  and  Hall  on  their  geological  maps  as  Hadaoo  Blver,  and 
lying  Id  the  general  area  described  by  Emmons  as  Taconic.  He 
gives  one  also  from  the  hills  of  Oreenbosh,  opposite  Albany,  not 
^  from  the  locality  in  which  Mr.  Ford  has  since  discovered 
primordial  fossils,  where  he  also  shows  the  Calciferoos  lying  an- 
conformably  upon  the  Taconic,  the  former  being  fossil!  feroos. 
He  also  describes  the  Hadson  Biver  slates  as  lying  unconform- 
ably  on  the  Taconic,  a  fact  which  cannot  be  called  in  qaestion 
since  the  recent  discoveries  of  Wing,  Dale  and  Dwight,  and 
the  stratigraphic  investigations  of  Dana.  In  foct,  the  ioresti- 
gations  of  these  geologists,  instead  of  destroying  the  Taconic 
system,  are  only  confirmatory  of  the  published  statements  of  Dr. 
Emmons  in  1846. 

Although  the  existence  of  the  Taconic  in  Maine  and  Rhode 
Island,  as  claimed  by  Dr.  Emmons,  may  not  be  maintained  by 
farther  research,  it  is  certain  that'  he  had  the  approval  of  Dr. 
Douglas  Honghton  in  extending  it  into  the  state  of  Michigan. 
In  later  years,  he  also  traced  these  rocks  through  Pennsylvania 
and  Virginia  into  North  Carolina.  In  Michigan  his  identifica- 
tions have  sinc«  been  set  aside  and  the  same  rocks  have  been  de- 
nominated Huronian.  by  Brooks,  Wright,  Irving  and  others.  In 
North  CaroUna  Mr.  Eerr  has,  in  the  same  way,  substituted  the 
name  Huronian.  The  conclusive  fact  that  these  slates  had  been 
seen  by  Dr.  Honghton,  in  many  localities,  to  pass  beneath  the 
Potsdam  sandstone,  was  considered  ample  to  supply  the  only 
important  point  of  evidence  lacking  in  the  Hudson  valley.  Dr. 
Emmons  closes  his  discussion  by  stating  his  theme  thus,  refer- 
ring to  the  facts  obtained  from  Dr.  Houghton:  "It  would  bedifB- 
cnlt  to  add  to  the  weight  of  this  testimony  in  regard  to  the  sepa- 
rate and  independent  existence  of  a  system  of  fossiliferous  rocks, 
of  an  age  anterior  to  the  Silurian  or  New  York  system." 

It  is  not  necessary  to  refer  to  the  controversies  that  arose 
from  the  creation  of  the  imaginary  Qnebec  sroup,  nor  to  char- 
acterize in  deserved  terms  the  attempt  to  bury  the  Taconic  in 
the  Quebec  coffin.  It  is  not  necessary  to  quote  the  support 
which  Emmons  had  from  Barraudc,  nor  to  recount  the  discover 
ies  of  Mr,  Ford,  nor  the  observations  of  Brooks  in  St,  Lawrence 
county,  S.  Y.,  and  Rogers  in  Pennsylvania,  though  these  last 
both  affirm  that  beneath  the  Potsdam  sandstone  are  extensive 
beds  of  semi-eiystalline  strata.* 
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There  may  be  reasons  why  the  current  literature  of  Americau 
geology  is  almost  silent  respecting  the  great  work  of  Emmons, 
and  why  the  Taconic  is  not  known  among  the  recognized  geol(^- 
ical  formations;  bat  we  have  nothing  to  do  with  theee  at  this 
time.  We  hare  to  say  now  only  that  it  seems  necessary  to  ad- 
mit that  when  Dr.  Emmons  iumsted  on  a  great  group  of  strata 
belonging  to  the  age  of  the  Lower  Cambrian,  lying  below  the 
Potsdam  sandrock  in  Xew  York,  he  had  some  foundation  more 
substantial  than  imagination  or  mere  hypothesis.  He  may  hare 
chosen  an  nnfortnnatc  designation,  he  may  have  but  imperfectly 
ouderetood  the  extent  and  importance  of  his  discovery,  and  he 
may  have  incorrectly  described  its  range  and  scope,  but  none  of 
these  &nlts,  nor  all  of  them,  shonld  deprive  him  of  the  credit  of 
having  made  the  discovery.  He  did  more,  he  defended  it  to  the 
last  day  of  his  life,  and  averred  that ' '  the  Taconic  system  stands 
out  as  boldly  as  the  Carboniferons.""  The  ai^nment  against 
the  Taconic  system,  which  appeals  to  imperfect  or  incorrect 
definition  by  its  author,  will  apply  with  equal  force  against  the 
Silurian  system  and  also  against  the  Cambrian;  also  against  the 
Hnrouian  and  Laurentian,  and  perhaps  with  still  greater  force 
against  the  Hndson  Biver,  since  none  of  these  were  correctly 
and  properly  defined  at  first  by  their  authors. 

Iftheeqoities  of  geological  nomenclatnre,  in  the  light  of  the 
resnltR  of  later  researches,  demand  of  geologists  of  this  genera- 
lion  a  &ir  consideration  of  the  claims  of  Dr.  Emmons,  that  con- 
sideration most  be  granted.  Ko  aroonnt  of  error,  though  heaped 
to  the  sky  and  supported  by  the  highest  authority,  can  long  sub- 
sist. The  truth,  though  tardy  in  asserting  itself,  will  finally 
throw  off  the  bardens  under  which  it  has  labored,  and  will  shine 
the  brighter  for  the  darkness  which  preceded  it. 

If  we  examine  the  descriptions,  given  by  Dr.  Emmons,  of  his 
Taconic  system,  we  shall  find  that  he  makes  the  following  broad 
stratigraphic  distinctions: 

L  His  highest  member  is  what  he  designates  black  ^ate,  which 
he  declares,  in  some  eases,  plncges  apparently  beneath  the  "an- 
cient gneisses"  and  contains  a  considerable  amount  of  carbon- 
aceoQjB  matter.  In  this  slate,  at  Bald  moantain,  were  found  two 
genera  of  primordial  trilobites  that  were  described  by  Dr.  Em- 
moos,  the  much  bnfTeted  Atops  trGineatm*  and  EUiptocephala  <ua- 
pkoida. 


dbvGoogle 


134  TmBTEBHTH  AmnSAl.  BBPOKT. 

n.  tender  Qie  black  alate  his  next  gruad  distinctioii  was  the 
BO-called  Tac<mie  date,  which  he  described  as  aiffiUaoeons,  sili* 
oeoos  and  "  talcose,"  the  upper  part  being  snitable  for  roofing' 
and  other  portions  adapted  for  flagging.  It  is  greenish,  grayish, 
and  eometimes  of  a  chooolste  color.  Its  grain  is  very  fine,  but 
in  Bome  places  it  is  arenaoeoos  rather  than  argillaoeoos.  Tbick- 
ness  aboQt  2,000  feet. 

m.  Below  this  great  mass  of  soft  schists,  he  described,  in 
the  first  place,  a  mass  of  500  feet  of  limestone,  designated  "Stock- 
brii^  limestone,"  which  gradoates  downward  into  '*talcoee"' 
or  magnesian  sandcAones  and  dates,  the  whole  having  a  tbick- 
ness  of  abont  1,700  feet. 

IT.  Under  this  limestone  is  his  "granalar  qnartz-rock,'^ 
more  or  tesa  interstratified  with  slates,  and  becomiDg,  in  some 
places,  an  immense  conglomerate  with  a  "chloritic  paste."  In 
this  conglomerate  are  fragments  of  the  nnderlying  gneiss,  or 

V.  A  formation  which  constituted,  in  his  scheme,  the  "an- 
cient gneiss"  on  which  the  Taconic  system  was  stud  to  lie  nn- 
conformably. 

Now  it  requires  bat  a  glance  to  peroelve  how  closely  this  or- 
der cotDcides  with  that  which  has  been  independently  and  labori- 
ously worked  out  in  the  Xorthwest  We  have  in  both  instanoes- 
a  "black  slate"  which  in  one  case  is  said  to  be  at  the  top  of  the 
system,  but  to  pass  apparently  beneath  the  "ancient  gneisses," 
and  in  the  other  is  reported  to  be  overlain  by  a  group  of  mica 
schist  and  the  "youngest  Huronian,"  a  mass  of  gneiss  and  gab- 
bro.  Below  the  black  slate  in  both  cases  is  an  immense  series  of 
soft,  hydro-mica  and  m^nesian  schists.  These  again  are  fol- 
lowed by  limestone  which  in  the  Northwest  often  forms  marble, 
and  in  New  England  sustains  extensive  marble  quarries.  Thia 
has  various  transitions  to  slate  and  to  a  hard  sandrock,  but  in 
both  places  it  becomes  known,  in  its  lower  portions,  as  a  great 
bed  of  quartzyte ;  and  fihally  at  the  base  is  coarsely  conglomer- 
itic  with  masses  of  rock  from  the  great  nnderlying  series  of 
gneiss.  Were  there  no  other  precedent  this  very  parallelism 
would  be  taken  at  once  as  demonstrative,  or  at  least  indicative, 
of  equivalence  of  age.  The  "Stockbridge  limestone,"  however, 
at  Stockbridge,  seems  to  be  of  the  Trenton  age,  aecording  to 
Professor  Dana ;  and  where  it  appears  in  the  Taconic  mountains, 
farther  south  and  west,  it  is  assumed  by  him  to  be  of  the  same 
foroiation.  But  no  one  can  affirm  safely  that  the  Taconic  range 
of  mountains  is  made  up  of  the  Trenton  and  Hudson  Biver  for- 
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mations  till  the  cmcial  test  has  been  applied  to  them  success- 
Ailly  in  the  discoreiy  of  the  characteristic  fossils,  and  assoredly 
not,  in  the  abseacea  of  this  test,  in  the  face  of  the  foregoing  par- 
allelism vith  a  limestone  hoowD  to  lie  much  lower ;  and  in  the 
(ace  of  the  discovery  of  primordial  fossils  in  Bald  moantain 
some  miles  farther  north  in  Washiogton  county,  Xev  York.  It 
is  to  be  remembered  also  that  the  schists  of  Mt.  Washington  are 
distinctly  different  from  thone  of  southern  Yei-mont  containine 
the  Trenton  fossils  found  by  Mr.  Wing,  "a  change"  taking 
place  in  them  not  far  south  from  the  point  at  which  the  fossils 
were  found,  continuing  thence  to  the  southern  extremity  of  Mt. 
Washington. ' 

Now,  however,  we  are  confronted  with  another  difficulty.  The 
geologists  of  Michigan  and  Wisconsin  have  set  aside  Dr.  Em- 
mons' identification  of  the  Menominee  rocks  with  the  Taconio 
in  lt>16,  and  have  called  them  Hnronian,  the  same  that  has  been 
done  in  North  Carolina  by  Mr.  Kerr,  parallelizing  them  with 
the  Canadian  system,  which  in  1S55  was  so  named  by  Dr.  T. 
Sterry  Hunt.' 

It  becomes  necessary,  therefore,  to  ascertain  of  what  the  Hu- 
ronian  consists.  Dr.  Hunt  sets  out  with  the  statement  that  it 
was  designed  to  iudude  the  younger  and  unconformable  series  of 
metamorphic  rooks  found  on  the  shore  of  lake  Huron  and  in  the 
valley  of  the  Thessalon  river,  "and  ^so  the  so-called  volcanic 
formations  of  lake  Superior."  Thus  the  avowed  intent  was  the 
same  as  that  of  Dr.  Eiamons  in  erecting  the  Taconic  system.  If 
we  seek  for  the  actual  stratigraphio  and  miueralogical  charac- 
ters of  these  rocks,  we  shall  find  them  in  the  geological  reports 
of  the  Canadian  survey,  particularly  that  of  18€3. 

lu  desoending  order  the  original  Hnronian  consists  of  the  fol- 
lowing strata,  disregarding  the  diorytes  and  other  "greenstones," 
all  of  which  are  thought  by  Logan  to  be  of  igneous  origin,  though 
indaded  in  the  thicknesses  given. 

White  qnvt^te „ 400  feet. 

LimMMiM SOO  " 

White  qurtETte....... „ „ ifiOO  " 

Limwtoue,  adUoeoDa  and  cherty „ 400  " 

WUt«  qiurtz]rt« „ _ „  2970   " 

Bed  juperemgloniento S150   " 

Ked  qturtxjt«  or  Goagloinente 3300  " 

I  Du>,  Amtr.Jnr.  M.  (I)  Xvii.sn. 

1  EqulH*  gMloslqui  do  Cuadt ;  Aula  tocka,  Rap.  £,  p.  7i. 
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glftU  coniJomwBM 3000  " 

LiuiwUui*. 300   " 

BIbU  ooDglomenta 1380   " 

White  qnartzyte 1000   " 

Chloride  sod  cpltotic  slates 3000  " 

Gnjqiurtzyte 500  " 

ToUl 18000   " 

Of  tilis  series  of  18,000  feet,  900  feet  consist  of  limestone;  2,000 
feet  coDsistof  "obloritie  and  epidotic  slates,"  and  15,100  feet  con- 
sist of  quartzyte  and  nonglonierate.  Perhaps  5,000  feet  of  tbis 
last  thickness  may  be  coosidered  Intmslve,  consisting  of  dioiyte 
and  other  forms  of  "  greenstone."  This  will  leave  10,000  feet,  at 
least,  for  the  aggr^ate  thickness  of  quartzyte  and  conglomerate, 
being  nearly  double  that  observed  in  the  same  horizon  in  northern 
Minnesota. 

It  is  plain  to  see  that  if  there  be  any  parallelism  betureen  these 
beds  and  thevariousgronpsmade  cat  in  the  Northwest,  the  whole 
of  these  strata  mast  be  made  the  equivalent  of  group  V,  or  the 
quartzyte.  and  marble  group.  The  2,000  feet  of  chloritic  and  epi- 
dotic slates,  represented  as  near  the  base  of  the  original  Hnro- 
Dian,  followed  as  they  are  by  an  Immense  thickness  of  conglomerate 
and  slate  conglomerate,  are  anomalous  unless  there  be  belov 
them  other  slate  conglomerates.  This,  indeed,  is  very  probable, 
since,  on  the  shore  of  lake  Superior,  near  the  mouth  of  the  river 
Dor*,  according  to  the  same  authority,  the  lowest  part  of  the 
Haronian  is  seen  to  consist  of  a  green  slaty  conglomerate,  con- 
taining "boulders"  of  granite  and  gneiss. 

The  extension  of  the  term  Haronian  from  the  horizon  of  the 
original  Hnronian,  npward  through  the  overlying  groups,  may  be 
justified  by  the  expression  of  the  original  intent  in  the  applica- 
tion of  the  term,  but  it  certainly  doee  not  seem  warranted  by  any 
description  of  rocks  by  the  Canadian  geologists,  nor  by  any 
claim  that  usually  has  been  put  forth  by  the  authors  of  the 
name. 

There  is,  therefore,  a  conflict  between  the  Taconic  and  the 
Hnronian,  both  in  respect  to  the  horizon  which  they  are  in- 
tended to  cover  (both  being  referred  by  their  authors  to  the 
Lower  Cambrian)  and  in  the  horizon  of  rocks  which  they  actually 
compass.  The  Hnronian,  however,  in  its  original  and  typicsl 
description,  can  be  parallelized  with  only  the  very  lowest  of  the 
strata  that  were  included  in  the  typical  and  original  Taconic; 
while  the  Taconic  stretches  upward  at  least  as  far  as  to  include 
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the  foarth  and  third  grand  groups  made  oat  in  tbe  Korthweet, 
that  is  to  say,  ihe  hydro-mica  and  magnfaian  schists,  and  the  car- 
bnnacfous  and  arenaceous  hlttck  slaUs, 

This  leaves  two  series  of  rocks  nntoacbed  bj  the  scope  of 
«itb«r  the  Haronian  or  tbe  Taconic,  as  these  systems  were  at  first 
defined,  namely:  the  mica  tcAist  group  and  Cbe  granite  and  gneiss 
vHk  gabbro  grtmp.  In  the  term  MotUaffmn  proposed  for  these 
IToups  by  Dr.  Htint,  tbe  two  are  nnited  and  the  constant  dis- 
tinctness which  they  seem  to  maintain  is  not  recognized.  The 
f  ranite  and  gabbro  gronp  has  affinities  with  the  overlying  Cupri/- 
rroHs  rocks,  and  perhaps,  as  Irving  bas  sn^ested,  shonld  be 
cousidered  the  base  of  that  series  which  Brooks  has  named  "  Ke- 
veDawian,"  whereas  tbe  mica  schist  group  bas  affinities  with 
the  noderlying  groups,  and  has,  withont  exception,  been  assigned 
to  the  same  system  and  age  as  those  underlying  grottps.  The  granite 
andgabbro  gronp  has  likewise  been  designated  differently.  Tbe 
gabbro.  bei  ng  an  igneous  rock,  varies  mnch  in  its  prevalence  and  in 
itsapparent  relation totbegranite.  Itsgreatestdevelopment  pro- 
daces  in  Minnesota  a  range  of  low  hills  which  extend  northeast- 
ward from  Dulnth.  Under  similar  circumstances,  this  group 
lias  received  the  name  Jfortan,  though  at  first  called  Labradortan, 
and  thought  to  be  a  part  of  the  Laurentian.*  The  granite  and 
gneiss,  also,  associated  with  the  gabbro,  have  received,  under  one 
of  their  modified  conditions,  tbe  special  designation  Arvonian, 
oa  tbe  supposition  that  these  rocks  where  they  so  appear,  are  not 
modified  conditions  of  granite  and  gneiss,  but  represent  inde- 
pendent strata  that  lie  near  tbe  bottom  of  tbe  "Huronian," 
equal  in  rank  to  any  of  the  other  groups.  I  think  I  have  shown 
elsewhere'"  that  the  Arvonian  rocks  of  lake  Superior  are  Inter- 
.*itratified  with  the  Cupriferous,  and  also  that  they  are  modified 
.ifdiments  of  the  Cupriferous.  Instead  of  being  near  the  bottom 
of  tbe  "Hnronian  "  in  tbe  Northwest,  tbey  overlie  all  tbe  other 
groups  that  have  been  assigned  to  the  Huronian  by  Irving, 
and  constitute  a  part  of  tbe  great  series  of  "younger  gneisses" 
Tthieh  by  Brooks  has  been  ranked  as  the  "  youngest  Hnronian," 

Tbe  interesting  variety  of  nomenclatnre,  as  brought  out  by  the 
foregoing  remarks,  can  be  seen  by  a  glance  at  the  accompanying 
tabular  arrangement,  where  the  various  parallelisms  and  the  con- 
flicting nomenclature  are  placed  in  adjoining  columns. 

It  is  evident  from  this  table  that  at  present  it  is  a  hazardous, 

"  Hrp«ritheD*  rock." 
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aod  perhaps  aa  impoasible,  nndertaking  to  assign  the  gronps  of 
the  cFTstaUine  rocka  of  the  Noitiivest  to  any  of  the  torranee  that 
have  been  named  farther  east,  withoot  violating  somebody's  sys- 
tem of  DOmenclatnre.  Some  of  the  groand  has  been  covered 
several  times  bf  different  names,  but  on  diflferent  hypotheses  of 
strncture,  origin  uid  parallelism.  Beepecting  the  horizon  knovn 
as  "lAnrentian,"  there  is  an  approach  to  ananimity  and  agree- 
ment. This,  however,  consists  more  in  a  tacit  consent  to  style 
the  lowest  known  rocks  Laarentian,  than  in  any  agreement 
among  geologists  as  to  the  natore  and  composition  of  the  strata. 
The  Taconic  of  Emmons,  which  has  been  buffeted  and  combated 
ftom  the  day  of  its  birth,  has  from  that  very  circnmstance  been 
generally  ignored  by  geologists,  because  of  a  certain  air  of  dn- 
bions  anthenticity  which  accompanies  the  word.  The  term. 
Hnronian  has  been  allowed  to  stand  and  to  flourish,  partly  because 
of  the  high  aathority  on  which  it  rests  and  the  remoteness  and 
inaccessibility  of  the  typical  locality,  and  partly,  at  first,  because 
of  the  Qon-pnblicatioD  of  Dr.  Emmons'  protestation  that  it  was 
the  equivalent  of  some  part  of  his  Taconic,  and  later,  because, 
after  Emmons'  death,  as  well  as  before,  his  opponents  were  ac- 
tive in  spreading  views  adverse  to  the  Taconic  system  through- 
ont  the  literature  of  American  geology.  The  original  Huronlan 
has  grown  from  the  dimensions  of  a  single  group  (the  quartzjte 
and  marble  group),  so  as  to  include  all  the  crystalline  rocks 
lying  above  that  group,  spreading  from  the  Laurentian  to  the 
unchanged  sediments  of  the  Upper  Cambrian.  This  has  become 
so  obviously  wrung,  in  some  cases,  and  has  included  gronps  of 
rocks  so  plainly  extra- Hnronian,  that  a  double  and  triple  nomen- 
clature has  been  applied  to  a  part  of  these  apper  rocks,  for  the 
purp<^c  of  relieving  the  term  of  the  heterogeneous  burden 
which  it  was  otherwise  compelled  to  carry.  These  new  names, 
with  the  exception  of  Montalban,  seem  to  be  of  value  only  as 
region»l  designations,  the  strata  which  they  represent  being 
igneous  or  metamorphic,  and  hence  liable  to  be  wanting  in  some 
places  and  to  be  non-crystalline  in  others.  They  farther  compli- 
cate the  stratigraphic  nomenclature,  sioce  the  strata  are  prob- 
ably only  the  locally  modified  parts  of  the  same  system.  Their 
geographic  distribution  in  the  Xorthwest  not  only  indicat«8 
their  stratigraphic  horizon,  but  also  their  limited  and  local  ex- 
istence. 

In  conclusion,  the  chief  points  brought  out  in  this  discussioD 
taiay  be  stated  more  concisely: 
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1.  The  CTTstalline  rocks  of  the  Northwest  are  comprised  ander 
di  welt-marlced  comprehensive  groups. 

2.  The  Taconic  of  Emmons,  so  named  in  1842,  and  more  cor- 
rectly defined  in  1846,  included  three  of  these  groups. 

3.  The  Haronian  of  Canada  is  the  eqnlTftleDt  of  the  lowest  of 
the  Taconic  gronps,  and  the  ^terfect  parallel  of  only  the  lowest  of 
the  groups  in  the  Northwest  that  have  been  designated  Hnronian. 

4.  The  nppermoet  of  the  groups  in  the  Northwest  is  local  in 
itB  existence  and  exceptional  in  its  character,  and  has  received, 
therefore,  a  variety  of  names. 

5.  There  are,  therefore,  confusion  and  conflict  ofaathority  in. 
the  application  of  names  to  the  crystalline  rocks  of  the  North- 
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GEOLOGICAL  NOTES  IN  BLUE  EARTH  ( 


BY  PKOP.  A.  V.  BECHDOLT. 

IttterglacitU  peat. —  Some  time  ago  Mx.  Z.  Harriogl 
kato,  showed  me  a  section,  a  foot  long,  foar  inches  irii 
joebes  thick,  composed  of  organic  matter,  mainli 
Imves,  sedges,  etc.,  and  resembling  a  poor  lignite  oi 
peat.  When  first  seen  it  was  yet  moist,  and  coald 
hard  soap.  The  layers,  of  which  it  is  compoee< 
somewhat  elastic.  On  drying  it  became  harder,  i 
and  cut  like  wood.  On  Saturday,  October  18th,  '. 
place,  in  company  with  Dr.  Harrington,  where  it  is 
is  in  Mankato  township  on  the  land  of  Messrs.  Pic 
Powell,  in  the  bluff  of  a  ravine  bearing  a  stream  th 
the  Le  Snenr  river  from  the  north.  This  organic  de 
in  both  banks  of  the  ravine,  and  can  easily  be  traced 
abont  three  hundred  feet,  and  then  is  lost.  It  has  : 
form  thickness  of  abont  two  feet,  is  overlaid  by  abo 
dark  drab  day  containing  some  pebbl«e  of  qnartz,  li 
shale,  and  disseminated  rolled  fragments  of  lignite 
effervesoee  briskly  in  hydrochloric  acid.  A  similai 
der  this  organic  mass,  considerably  thicker  than  th< 
A  short  distance  farther  down,  into  the  deeper  pai 
viae,  brings  to  the  snrface  glacial  boulders.  This . 
therefore,  to  be  a  mass  of  organic  matter  collected  i 
in  the  glacial  clay  snrfoce  some  time  during  the  gl 
probably  toward  the  close.  A  fragment  ia  sent  w 
specimen.  The  rootlets  of  living  plants  traceable  i 
men  disappear  farther  in  the  bank  when  the  surfac 
a  few  feet. 

fSoTE. — This  interesting  observation  of  Prof.  B« 
the  wide  extent  of  the  peat  deposit,  which  accnmni 


idbyGoOgle 


142  THIKTEENTH  AKNUA.!.  BEPORT. 

tvo  epochs  of  glacial  cold,  Id  soathera  Minnesota.  In  eastern 
Preeborn  and  la  Mover  eoaoties  it  has  been  fonad  extended  over 
an  area  of  several  townships,  lying  oatside  of  the  morainic  belt 
that  crosses  this  part  of  the  state  north  and  sontb,  and  yet  sep- 
arating twodistiiict  glacial  clay  deposits."'  In  Blue  Earth  conaty 
it  is  here  fonnd  on  the  opposite  side  of  the  same  morainic  bi^lt. 
and  vithin  the  area  of  the  glacial  activity  of  the  last  cold  period 
If  the  deposits  at  these  two  points  were  contemporaneons,  it  \s 
necessary  to  find  some  explanation  of  the  extension  of  till  east- 
-ward,  so  as  to  cover  it  several  miles  beyond  the  supposed  ferthest 
limit  of  the  moving  ice,  In  Freeborn  and  Mower  connties,  and  of 
the  preservation  of  it  from  disruption  by  the  ice  in  Blue  Earth 
<»unty  while  it  prevailed  over  a  great  area,  and  extended  into 
Iowa,  as  well  as  of  its  final  burial  beneath  the  six  feet  of  pebbly  cki  j 
-which  lies  over  it.  If  the  deposits  at  those  two  points  were  not 
contemporaneous,  but  one  succeeded  the  other  by  an  interval  of 
time  amounting  perhaps  to  several  thousands  of  years,  allowing 
the  shrinkage  of  the  ice  mantle  from  its  outer  limit  to  one  of  the 
later  stages  of  its  retreat,  it  will  only  be  necessary  to  find  an  es- 
planation  for  one  fact,  namely:  the  extension  of  till  oatwardly 
forseveral  miles  beyond  theso-called  "terminal  moraine."  Bnt 
it  will  be  necessary  also  to  suppose  the  long  continuance  of  the 
.same  peat-forming  conditions  about  the  southern  ice-mai^n. 

If,  on  the  other  hand,  the  till  which  overlies  the  peat  in  Mower 
county  be  not  the  horizontal  extension,  and  equivalent  of  that 
which  overlies  it  in  Blue  Earth  county,  and  there  were  no  lateral 
extension  of  the  till  beyond  the  ice-margin  as  above  presumed, 
then  the  two  tills  in  Mower  eonnty,  separated  by  this  bed  of  peat, 
show  the  existence  of  two  glacial  epochs  in  Minnesota  prior  to 
that  which  has  been  described  as  the  laat  glacial  epoch,  and  the 
clay  which  covers  the  peat  in  Blue  Earth  county  may  be  a  peb- 
bly clay  of  a  semi-lacnstrine  origin  —  one  of  the  incidents  of  the 
ice-retreat  through  the  Undine  r^ioo-t 

A  specimen  of  this  ancient  peat  from  Bine  Earth  county  vas 
sent  to  Mr.  B,  "W.  Thomas,  of  Chic^o,  for  microscopic  examina. 
tion.  He  reports;  "I  send  yon  slidesof  diatoms,  sponge  spicule, 
Badiolarins,  etc,  from  the  interglacial  peat  you  so  kindly  sent 
me.  So  fhr  as  I  have  yet  noted,  all  of  the  forms  are  fresh-water, 
about  the  same  as  those  now  found  in  your  fresh-water  ponds, 
etreams,  swamps,  etc" — N.  H.  v.] 
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Clag». — On  Friday  afternoon,  October  17th,  Mr.  i 
took  me  to  see  the  place  where  he  htw  obtained  the 
coDtaining  the  Cretaeeoas  leaves.  This  point  is  al 
betveen  Chalk  ran  and  the  farm  honse  on  the  L 
teak,  and  %s  to  thickness,  etc.,  of  deposit,  and  ov 
lying  matter,  are  well  described  on  pages  435  and 
one,  of  the  final  report  of  the  geological  survey  ( 
In  the  cat  whence  come  the  fossil  leaves,  appears 
lai^e  boss  of  rock,  whether  connected  with  other 
within  the  bank,  conld  not  be  determined.  The 
was  abont  four  feet  each  way,  is  very  mnch  watei 
on  the  surface  formed  of  a  white  clay  very  fir 
Tbronghoat  this  clay  are  scattered,  very  thickly,  1 
masses  of  the  size  of  peas,  quite  distinct  in  form  f 
bat  seeming  to  possess  the  same  composition.  Wi' 
is  more  siliceous;  grains  of  free  sand  cover  a  fresh! 
Cice.  Along  the  side  of  the  rock  mass  are  marki 
lines  of  stratification,  exactly  as  seen  on  the  w 
weathered  surface  of  the  Shakopee  at  the  cement  wi 
where.    (See  figure  11.) 


A.  little  Airther  along  the  bluff  toward  Chalk  ra 
are  of  the  Cretaceous  clay,  made  during  last  winte 
«lay  rests  on  a'  floor  of  rock,  whose  edge  is  not  ei 
rock  has  the  "  &wn"  color,  hardness  and  general  « 
«rties  of  some  of  the  softer  layers  of  the  Shakopee. 
of  Dot«  that  the  vhite  clay  on  the  Jordan  sandstone  i 
to  thirty  feet  below  this;  and  incidentally  that  fror 
stone  found  in  this  white  clay  on  the  southeast  co: 
mn  bliif^  where  it  is  joflt  now  being  uncovered  for 
ter,  the  white  clay  Heems  to  lie  on  eroded  sarfiEices  > 
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[Note. —  The  following  observatioos  were  made  at  the  pottery 
woi;k9  of  Mr.  Alberger,  in  October,  baaed  on  a  qnantity  of  ma- 
terial for  use  derived  from  his  clay-pit  a  short  distance  above  the 
bluff  at  the  railroad  crossing,  the  same  point  as  above  iUnstrated 
by  Prof.  Bechdolt.  The  day  here  used  contains  nameroas  leaves, 
and  through  the  klndneas  of  Mr.  Alberger  a  collection  has  been 
made  and  snbmitted  to  Dr.  Leu  Leeqaerenz,  of  Columbus,  O., 
for  determination.  The  relative  position  of  the  white  clay  and 
the  other  parts  of  theblnff  is  here  determined  by  the  statements 
of  Mr.  Alberger. 

In  the  white  (kaolinio)  clay  lying  directly  on  the  sandrock 
are  small  concretions  of  silica,  abont  as  large  as  pia-heads.  They 
have  a  dull  or  dirty  amethystine  color,  and  are  generally  in  defi- 
nite horizons,  or  very  thin  sheets  running  coincident  with  a  kind 
of  structural  fibre  in  the  clay  itself,  though  in  general  the  clay  is 
homogeneoiis  and  massive. 

The  white  clay  is  sometimes  concretionary — at  least  lumps  of 
a  coarsely  concretionary,  kaolinic,  clay,  resembling  that  seen 
under  the  Cretaceons  at  two  miles  below  the  Lower  Sionx 
Agency* — are  found  in  the  bed  which  Mr.  Alberger  uses  for  tiling 
and  firebrick.  They  probablyappertaintotheconglomerate, -which 
is  closely  associated  with  the  potter's  clay  at  that  place.  When  be 
screens  the  conglomerate,  in  order  to  get  siliceous  material  for 
his  fire-brick,  these  concretionary  lumps  are  brought  to  light. 
Some  pieces  are  small,  like  a  hickory-nat,  and  some  are  as  large 
as  a  peck  measure.  They  are  derived  apparently,  en  nuaae,  di- 
rectly from  the  bed  of  decayed  material  lying  on  the  crystalline 
rock-surface  at  the  time  of  the  Cretaceous  submergence.     The 
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He  foUowiog  facte  and  observations  were  derived 
risit  to  the  cement  vorks  of  tbe  Standard  Cement  < 
Mankato. 

1.  They  do  not  ose  the  whole  rock  now,  as  they 
but  only  the  lower  ten  feet  (aboat  ten  feet). 

2.  They  have  had  some  poor  cement,  bnt  this  la  n 
by  making  some  selection  of  the  rock. 

3.  Mr.  Bod£,  chemist  at  Milwaukee,  has  analyzed  a 
and  given  carefhl  attention  to  the  differences  of  comi 
strata  being  numbered  fi-om  near  the  top  downvrard 
and  7  had  nearly  the  same  composition,  bnt  they  ai 
below  Xo.  3. 

4.  The  npper  portion  is  bnmed  for  qnicklime,  c 
twenty-five  ceate  per  load  for  common  bnilding  roc 
chaser  haoling  it  away. 

6.  The  company  have  sold  in  advance  all  the  c 
can  make  from  tltis  date  to  Jan.  1.  1866,  and  say  thi 
tinne  in  operation  Into  the  winter  as  late  as  possible, 
"have  to  shed  the  qaarry  "  —  the  prodnct  for  the  si 
from  25  to  30  thonsand  barrels,  at  tl.60  per  barrel. 

6.  The  irony  cmst  on  the  Shakopee  is  not  so  mac 
saperpoBition  of  something  new,  by  accretion,  on  thi 
to  a  change  in  the  Shakopee  itself  to  the  depth  of  al 
inch.  The  crystalline  facets  of  the  dolomltic  rock  < 
plainly  preserved  within  the  irony  cmst  at  some  di 
the  line  of  transition  trom  the  rock  ^  the  crust.  T 
a  somewhat  different  color  and  texture  in  the  lower 

7.  If  the  clay  lying  nnder  the  limerock  is  of  the 
the  limerock  (Cambrian),  as  supposed  by  Prof.  Bech 
indicated  by  the  appearances  at  the  quarry,  and  by  tt 
tion  of  their  clay  beds  within  the  beds  of  the  limeroc 
levels,  that  seem  to  be  of  the  same  age  as  that  below  - 
explain  it  on  the  hypothesis  that  the  Shakopee  lies 
ably,  near  here,  on  the  crystallines,  and  that  at  the 
deposition,  a  sabmergence  like  that  which  precedec 
ceons  kaolinic  clays,  took  place,  thus  bringing  Che  oli 
material  within  the  strata  of  the  Cambrian.  If  that 
the  Shakopee  will  be  found  somewhere  near  Mankal 
the  crystalline  rocks  (though  here  it  lies  on  the  Jord 
whit«  nnderlying  clay  will  there  be  still  thicker,  thong 
points  the  same  clay  is  known  to  disappear  wholly  i^ 

19 
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rizon.  B;  a  later  (Cretaceous)  sabmergeace  the  Bame  process 
took  place  agaio  and  gave  Cretaceous  kaolinic  deposits,  the  reealt 
of  wash  from  both  crystalline  and  Cambrian  areas.  This  whole 
hypothesis,  however,  as  yet  seems  to  me  aonecefisary,  since  I 
think  all  the  clay  within  and  nnder  the  Shakopee  may  beattrib- 
ated  to  the  insinoating  action  of  the  water  of  the  Cretaceous 
ocean  on  the  pre-existing  weather-cracks  and  openings  of  the 
Shakopee,  carrying  the  fine  clay  to  the  deepest  receSBes,  wherever 
the  water  could  enter — and  especially  because  we  know  of  no 
BQch  overlapping  of  the  later  Cambrian  onconformably  on  the 
crystaUiaea.— N.  h.  w.] 
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xvm. 

FOSSIL   ELEPHANT   IN   WINONA   COl'NTY. 


BY  FBOF.   JOHN  HOLZIKGBB. 


State  Noemal  School, 

"Winona,  Feb.  11, 18S5. 

Prof.  N.  B.  WiMtMl,  JfinwMgxrfis,  Minn., 

Deab  SIB:  If  my  memory  serves  me  correctly,  yoa  inquired 
quite  a  while  ago  about  some  remains  of  a  mastodon  aapposed  to 
hare  been  foond  in  Winona  county,  and  nov  deposited  in  onr 
Kormal  School  maaeam.  I  vrote  to  yoa  then  that  we  have  only 
the  remains  of  a  mastodon  found  near  Dabnqne,  lova.  And 
this  was  in  fact  all  that  I  knew  at  the  time.  Recently  when  I 
removed  the  precioos  remains  of  said  animal  I  discovered  the 
incongrOity  of  the  crown  of  a  tooth,  and  a  fragment  of  a  tusk 
with  the  rest  of  the  skeleton.  Since  then  Prof.  Morey,  former 
principal  of  oar  school,  has  gone  through  the  Museam  with  me, 
and  when  I  indicated  to  him  the  want  of  agreement  in  the  strac- 
tare  of  the  several  parts,  he  informed  me  that  the  tooth  and  frag  - 
meat  of  tnsk  did  not  belong  to  Prof.  Woodman's  collection*  at 
all.  These  pieces,  he  said,  were  added  daring  his  administration; 
and  be  knew  positively  that  they  were  foand  by  the  workmen  on 
the  Chicago  &  Northwestern  railway,  near  Stockton,  and  that  in 
the  same  locality  was  foand  a  large  antler  of  an  elk,  about  three 
feet  loog.  Bat  the  striking  point  of  it  all  is  that  tooth  and  tusk 
seem  to  be  not  parts  of  a  mastodon;  bat,  to  judge  from  the  grind- 
ing surface,  and  size  of  the  tooth,  tbey  belonged  rather  to  a  spe- 
cies of  Elepbas.  The  question  is,  was  it  the  conunon  Elephas 
primigenius. 

Hoping  that  it  is  not  too  late  for  you  to  make  nse  of  this  note, 
I  remain,  cordially  yours,  JoH^~  M.  Holzinoeb, 

'  Tht  fabBqua  (padmeD  hul  been  purcfaued  of  Prof.  S.  T.  Woodman. 
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pTOTB — On  makiog  ftirtherinqniriee  coDceming  the  exact  loca- 
tion of  the  finding  of  these  remains,  Prof.  Holzinger  ascertained, 
from  Dr.  Cole,  of  WlBOoa,  that  he  had  brought  a  piece  of  a  tnsk 
from  Stockton,  taken  from  a  chiy-bank  within  forty  rods  of  the 
railroad  crossing  of  the  highway,  and  deposited  it  in  the  S'ormal 
School  mnseniii,  some  twenty  years  ago.  Also,  that  Hon.  Thomas 
Simpson  sent  the  greater  part  of  the  piece  of  task  to  the  mnsenm 
of  the  State  Historical  Society.  Mr.  Simpson  also  stated  that 
the  tooth  now  in  the  posseBsion  of  the  N'ormal  School  was  fonnd 
in  the  same  place  as  the  tnsk,  only  a  little  later,  doring  the  cnt 
throagh  the  clay-bank.  This  clay-bank  is  the  loess-loam  of  the 
re^on,  lying  in  the  valley  where  Stockton  is  sitnated,  between 
high  rock-bIn%  composed  of  the  St.  Croix  and  St.  lAwrence 


By  the  kindness  of  Prof.  Holzinger  this  tooth  was  submitted 
for  exai^ination  and  deacription,  and  the  following  notes  were 
made.    It  is  iUostrated  by  the  figure  on  plate  n. 

It  is  not  an  entire  tooth,  bnt  apparently  less  than  one-half  of 
the  original.  It  is  five  inches  long,  fore  and  aft,  on  the  crown, 
and  three  and  a  half  indies  in  width.  Entire  plates  are  wanting 
from  both  ends,  so  that  the  piece,  as  shown  in  the  flgnre,  repre- 
sents the  central  triturating  snr&ceof  the  crown,  well  worn.  It 
is  fire  and  three-fourths  inches  deep  perpendicularly,  with  signs 
of  having  lost  an  inch  or  more.  The  flat  crown  shows  eight 
enamel  plates  (one  at  each  end),  the  average  distance  between 
their  centres  being  three-fourths  of  an  inch.  The  thickness  of 
these  plates,  though  double,  averages  less  than  one-qnarter  of  an 
inch;  and  hence  the  intervening  oementum  averages  a  little  more 
than  one-half  inch  in  thickness.  These  plates  are,  therefore, 
"attennated  and  concentrated,"  as  Falconer  remarks  of  Ameri- 
can representatives  of  the  Elephas  primigenins.  The  plate  rep- 
resents the  natural  size  of  the  crown  of  the  tooth. 

The  dentine  (in  the  centre  of  the  plates)  is  so  thin  in  some 
places  as  to  be  hardly  visible.  The  enamel  plates  are  direct  and 
uncrimped,  hardly  undulating  as  they  pass  from  one  side  of  the 
tooth  to  the  other.  This  might  be  Elephas  primigeniv*.  Bin.,  as 
that  species  was  at  first  understood  to  range  in  America. 

In  1838,  Dr.  C.  Briggs,  a  member  of  the  corps  of  the  first  geo- 
logical survey  of  Ohio,  first  described  Elephas  Jacksoni,  from 
Jackson  county,  Ohio,  as  distinct  from  E.  primigenius,  Btn.t  and 

•  See  llu  Bdb]  report,  TOl.  t,  p.  2S9. 

t  MUbn*!  flnt  inoaal  report,  IB3B.  Thli  Dune  wu  Bnt  applied  b;  Bilggi  In  Iha  Ameiicu 
JooTDil  of  9clene«,  toL  iuIt,  ISSt. 
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Mr.  Billings  was  diapoeed  to  have  this  luune  covei 
excepts.  Colnmbi,  "  fonad  in  America  aa  &r  nort 
States  and  Canada,  "(Canada  then  vas  Upper  and 
aod  not  tbe  I>omiDion,  as  now,)  iDclndiog  tliat  dee 
self  firom  Borlington  Heights,  near  Hamilton,  at  t 
tiemity  of  lake  Ontario,  found  in  1852. 

De  Kay,  however,  according  to  Leidy  in  "  Eztin 
founa"  (vol.  vi,  of  the  second  series  of  the  Phila 
emy  of  Natural  Sciencea,  Journal),  named  the  A] 
mens  E.  americanns,  a  name  which  Leidy  reviTes  ■■ 
both  in  the  above  pablioation  and  in  the  volnm 
snrvey  (vol.  1),  entitled  "Contribntions  on  the  exti 
fonna  of  the  western  territories,"  p.  238.  BilUogr 
tribntee  the  origination  of  the  specific  name  amei 
at  the  date  of  1853.  (See  Can.  Nat.,  vol.  vili,  p.  1 
Dr.  Falconer  established  £.  oolambi  in  1857, 
ranges  about  the  gulf  of  Mexico  and  southward, 
tory  Review,  Jan.,  1863.)  He  seems  to  include  in  i 
of  Briggs,  and  its  representatives  ttom  other  place 
E.  imperator,  Leidy  (1858),  was  at  first  thought ' 
cause  associated,  as  supposed,  with  a  peculiar  geolo 
a  different  (earlier)  age,  but  Leidy  now  rather  ind 
colnmbi)  in  americanus,  and  thinks  its  relations 
fossils  with  which  it  was  reported  to  be  associated 
lished  satisfactorily. 

E.  texanns  (Blake  or  Owen,  1858)  is  satis&ctori 
Falconer  to  be  a  synonym  of  E.  colnmbi.  (Nat  Hit 
Jan.,  1863.) 

Billings  in  the  Canadian  Naturalist,  vol.  viii,  p. 
oolambi  and  jaoksoni  as  distinct  ft-om  each  otht 
pri  mi  genius. 

This  Stockton  specimen  is  quite  distinct  fh>m 
specimens  described  in  the  tenth  annual  report,  in 
of  the  plates,  and  the  large  amount  of  oementnm  h> 
aod  if  either  be  different  from  the  primigenins,  of  '. 
it  is  that  from  Stocktun,  and  might  be  distingnishei 
name  americanns.  According  to  Falconer,  howev 
the  best  of  English  authorities,  these  would  all  1 
primigenius. — n.  h.  w.] 
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IJOULDER-CLAYS. 


ON  THE  MICEOaCOPIO  BTHUOTUEE  OF  CEETAIN  BOULDEE- CLAYS 
AND  THE  ORGANISMS  CONTAINED  IN  THEM.  BY  DE.  GEOEOB 
H.  DAWBON,  D.  S.,  F.  G.  8.,  F.  B.  B.,  OAN.,  ASSOCIATE  £.  S.  M., 
AND  ASSISTANT  DIEEOTOE  OF  THE  OEOLOGIOAL  BTJETET  OF 
CANADA.  * 

In  a  paper  read  before  the  Academy  in  Jana&ry,  1884,  and 
printed  in  the  halletiu  of  the  Academy  (vol.  i,  No.  4),  H.  A. 
Johnson,  M.  D.,  and  B.  W.  Thomas,  F.  B,  M.  S.,  gave  the  re- 
SDlts  of  an  investigation  by  them  of  microBCopic  organisms  in 
the  boalder  clay  of  Chicago  and  vicinity.  This  paper  refers 
principally  to  certain  remarkable  bodies  first  fonnd  by  these 
gentlemen  in  1865-6-7  in  specimens  of  the  clay  through  which 
the  lake  tunnel  which  supplies  the  city  of  Chicago  with  water 
from  lake  Michigan  was  being  constructed.  On  the  completion 
of  the  tunnel  large  numbers  of  the  aame  bodies  were  observed 
in  the  filtrate  from  the  city  water  supply,  and  which  were  sub- 
sequently proved  to  be  identical  with  organisms  described  in 
1871  by  Sir  J.  W.  Dawson  from  the  Devonian  shales  of  Kettle 
Point,  lake  Horon.  They  have  since  been  observed  in  the 
Devonian  rocks  of  a  number  of  widely  separated  localities,  and 
are  now  believed  by  Sir  J.  W.  Dawson  to  be  the  spores  of 
rhizocarps-t  Ur.  Thomas,  in  a  note  to  the  paper  first  quoted, 
refers  to  the  additional  discoveiy  in  boulder -clay  from  Minne- 
sota, sent  to  him  by  Prof.  N.  H.  Winchell,  of  several  species  of 
Foraminifera,  evidently  derived  from  the  Cretaceous  rocks  of 
that  region.   Since  this  announcement  Mr.  Thomas  has  monnted 

Frxr  tho  mitTciBiinna  nnil  DvamiiioH  mftnv  ulihtiIob  nf  KnnlilAi-.nlana 
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a  nnfflber  of  his  preparationB.  He  has  also  kindly  prepared  and 
UQanted  specimens  of  aeveral  boalder-clays  and  allied  materials 
collected  in  Manitoba  and  the  Saskatchewan  region.  At  bis  re- 
quest the  notes  made  by  me  on  these  last  and  on  a  few  of  those 
first  meDtioned  are  here  offered.  This  paper  mast,  however,  be 
Qnderatood  to  be  merely  of  a  preliminary  and  general  character, 
being  based  on  the  examination  of  less  than  one  hnndred  micro- 
scopic preparations.  It  may,  it  is  hoped,  be  sopplemented  later 
by  a  more  detailed  report,,  including  the  discnssion  of  a  larger 
SDJte  of  specimens  from  a  greater  nomber  of  tocaiities. 

The  minnte  investigation  of  these  boulder-days  has  resnlted 
Id  the  discovery  of  many  objects  which,  while  evidently  of  or- 
ganic origin,  are  very  difficult  to  name  or  classify,  and  require 
comparison  with  a  wide  range  of  bodies  and  reference  to  many 
works  for  that  purpose.  Mr.  Thomas  has  also  found  that  even 
in  the  case  of  those  clays  with  which  he  is  meet  6imiliar  each 
new  lot  of  preparations  mounted  is  almost  sure  to  show  forms 
not  before  observed,  and  that  the  field  is  an  ever-widening  one. 
It  is  now,  therefore,  proposed  merely  to  denote  the  classes  of 
objects  so  for  observed  in  the  various  boulder-clays,  and  when 
possible  the  genera  to  which  the  organisms  belong,  withont  at- 
tempting  to  catalt^ue  them  speciAoUly.  N'either  is  it  here  in- 
tended to  enter  into  any  further  discussion  as  to  the  natare 
of  the  Sporangites  occurring  in  some  of  the  claye. 

It  should  also  be  stated  that  most  of  the  objects  on  the  many 
slips  examined  have  been  indicated  by  maltwood  markings  by 
Mr.  Thomas,  a  circumstance  greatly  reducing  the  amount  of 
labor  involved  in  going  over  the  material. 

[It  should  be  explained  that  the  material  referred  to  in  the 
succeeding  notes  is  that  part  of  the  boulder-clay  which  is  com- 
posed of  particles  of  medium  size,  from  which  the  very  fine  mat- 
ter has,  as  a  rule,  been  separated  by  decantatioD.  This  again 
has  been  sized  by  repeated  decantations  at  intervals  of  one,  two, 
or  three  minutes.  Mr.  Thomas  states  that  the  greater  number 
of  examples  of  a  given  form  are  frequently  thus  obtained  in 
material  of  a  certain  grade  of  fineness.] 

Bowlder-day»  of  Chicago  and  vicinitif. 

The  preparations  examined  representing  the  bonlder-clay  of 
Chicago  and  vicinity  areas  follows:  From  Chicago  lake  tunnel, 
86  feet  down,  6  slides;  North  Chicago  boulder-clay,  60  feet  down, 
11;  North  Chicago  clay,  64  feet  down,  2;  North  Chicago,  66  feet 


► 


1S2  THIBTEENTH  AKKUAL  REPORT 

dOTn,  10;  corner  of  Waehington  and  Clark  streets,  8  feet  down, 
1;  or  29  in  all.  These  are  so  siuular  in  their  {j^neral  characters 
and  the  class  of  objects  irhich  they  present  that  they  m&y  be 
considered  together. 

The  inorganic  material  in  these  clays,  as  represented  by  the 
above  preparations,  consists  largely  of  qnartz  sand,  in  wblch 
fcT  vell-roanded  grains  appear,  most  being  anb-aogular  and 
many  quite  angnlar  and  anvorn.  With  these  is  aboat  the  nsaal 
proportion  of  bottle-green  particles  of  hornblende,  with  a  few  of 
mica  and  feldspar.  N'early  one-half  of  the  entire  material  is, 
however,  composed  of  flattened  and  ronnded  grains  of  flne  sbale, 
which  have  a  dark  brown  color  and  granalar  texture  by  trans- 
mitted light.  One  or  two  of  the  qnartz  grains  show  included 
crystals  and  many  hold  flnid  or  gas  cavities.  The  bodies  of  or- 
ganic origin  most  comoionly  met  with  are  referable  toSporait- 
ffitea  kuronensis,  of  Sir  J.  W.  Dawson,  of  the  Devonian  shales. 
These  are  extremely  abundant,  and  the  shale  particles  already- 
described  are  doubtless  derived  from  the  disintegration  of  the 
same  beds.  They  are  in  some  instances  very  well  preserved, 
bat  are  also  present  in  all  stages  of  decay,  and  in  many  cases 
hold  a  quantity  of  granular,  shaly,  or  clayey  matter  iu  their 
interiors.  Besides  these  a  specimen  occura  in  the  material  from 
the  lake  tunnel  of  entirely  different  character.  It  is  a  partly 
flattened  sphere  of  0.2  m.  m.  iu  diameter,  with  radiating  and 
concentric  structure,  brownish  color,  and  very  small  central 
cavity,  or  nucleos.  This  is  precisely  similar  to  the  bodies  from 
the  Devonian  rocks  described  and  figured  as  Macrospores  by 
Mr.  Clarke  in  his  paper  above  referred  to.  Two  more  bodies  of 
the  same  class  appear  in  other  preparations,  but  are  more  nearly 
transparent,  and  evidently  in  a  differeat  state  of  preservation. 
To  one  of  them  a  small  fragment  of  the  matrix  attaches  and 
serves  to  show  that  both  of  these  may  have  come  from  a  lime- 
stone bed. 

Xext  in  abundance  to  the  Sporangites  is  a  class  of  bodice  the 
true  nature  of  which  is  very  doabtful.  Of  these  at  least  twelve 
large  fragments  were  noted  in  the  preparations  ander  discus- 
sion, with  many  smaller  and  less  characteristic  pieces.  They 
may  be  described  as  spines  or  spicules,  generally  cylindrical, 
but  sometimes  troagh-shaped  or  triangular  in  cross-section,  aver- 
aging about  .05  m.  m.  in  diameter,  and  of  pale  yellowish  brown 
color.  Their  structure  is  very  finely  granular,  and  the  outer 
surface  more  or  less  roughened,  as  though  from  erosion.     They 
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ue  ID  Bome  caaefi  dlfitinctly  tubular,  with  a  small  central  cavity; 
in  others  have  a  thick  mednllar  portion,  which  is  poorly  defined 
bot  differs  somewhat  in  texture  from  the  exterior.  Some  of  the 
Augments  termiaate  in  acute  points,  others  have  a  slightly  swol- 
len, rounded  end,  and  one  was  observed  to  be  doubly  terminated 
and  nearly  spindle  shaped.  They  appear  to  be  caloareons,  but 
vhether  this  is  their  original  condition  or  the  resalt  of  mineral- 
ization IB  nnoertain.  They  can  scarcely  be  chitioous,  being 
much  paler  in  color  than  other  specimens  of  this  character  met 
with  in  some  of  the  preparations.  So  many  organisms  may  have 
produced  spinea  or  spicules  resembling  these  bodies  that  it  is 
not,  yet  possible  to  assign  them  definitely.  They  do  not  appear 
to  be  sponge  spicules,  but  as  their  color  and  texture  is  not  nn- 
lilce  that  of  the  next  class  of  otyects,  they  may  possibly  be  partly 
mineralized  chitinons  setie  of  Annelids,  derived  from  seme  of 
the  subjacent  rocks.  Their  diversity  in  shape  is  such  that  they 
most  either  represent  several  species  or  belong  to  difTerent  parte 
of  some  organism  in  connection  with  which  several  types  of 
appendage  of  this  character  are  developed.    See  Fig.  12. 

Among  the  most  interesting  bodies  found  in  these  clays  are 
certain  comblike  objects  which  are  regarded  as  annelid  jaws. 
Of  these  four,  all  fragmentary,  have  been  observed.  They  were 
at  first  supposed  to  be  teeth  from  the  lingual  ribbon  of  some 
moUosk,  but  on  more  careAil  examination  were  found  to  be  un- 
like the  t«eth  of  any  mollosk  of  which  figures  can  be  found,  and, 
moreover,  to  correspond  almost  exactly  in  form  with  some  of  the 
annelid  jaws  described  by  Mr.  G.  J.  Hinde  ii-om  the  Silurian  and 
Devonian  rocks  of  Canada.*    See  Fig.  13. 

One  of  the  specimensshows  a  series  of  long  and  curved  prongs. 
Three  others  apparently  belong  to  a  single  type,  in  which  a 
nearly  flat  plate  is  armed  along  one  edge  by  a  series  of  small, 
close  denticles  arranged  somewhat  obliquely  to  the  line  of  at- 
tachment. See  Fig.  14.  Like  the  bodies  last  described  they  are 
of  a  pale  straw  color,  differing  in  this  respect  from  Mr.  Hinde's 
specimens,  which  are  said  to  be  shining  and  black;  but  this 
difference  may  arise  from  the  mode  of  preservation.  They  ex- 
hibit no  reaction  with  polarized  light,  and  are  smooth  and  not 
distinctly  granular.  The  ends  of  the  prongs  or  denticles  are 
vom  and  roughened  as  though  by  use. 

Other  bodies  occurring  in  these  preparations  in  smaller  num- 
bers need  not  be  referred  to  in  detail.     Two  broken  specimens 
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evidently  represent  Ostracodo.  They  show  ao  well  mftrked 
scnlptare,  bat  a  minntely  graualar  straotare.  The  most  perfect 
is  .31  m.  m.  in  length.  A  third  Bpecimen,  somewhat  larger,  and 
also  broken,  is  either  a  small  Spluerinm  or  a  very  yonng  speci- 
men of  some  larger  shell.  All  three  have  adhering  to  them 
brownish  shaly  particles,  which  appear  to  indicate  thejr  origin, 
thoQgh  it  mnst  be  remarked  that  the  shell  sabstance  is  very  well 
preserved  and  fresh  looking.  BtiU  another  specimen  is  a  brokeii 
piece  of  the  edge  of  a  large  calcareous  shell  or  carapace,  beanti- 
fdlly  marked,  and  possibly  thatof  an  ostracod  of  another  species. 
The  remaining  objects  observed  are  mere  fragments,  qnite  in- 
determinate JD  character.  Among  these  are  small  pieces  of  a 
delicate  ribbed  shell,  the  ribs  being  sqaare  in  cross-section.  A 
rather  large  chitinons  fragment,  striated  extremely,  bnt  without 
any  other  apparent  stmcture,  and  one  or  more  pieces  of  straight 
tabular  silioeons  spicules,  probably  belonging  to  some  sponge. 

The  probable  sources  of  the  organic  bodies  in  these  days  is 
discussed  sobseqnently  in  connection  with  those  from  other 
places. 

Boulder-clays  ft-om  Bloomington,  III.,  XQl  feet  dotcn, 

[This  clay  immediately  nnderlies  an  interglaoial  deposit  of  soU 
and  peaty  matter  with  remains  of  wood,  etc.]*  Of  this  clay  five 
preparations  only  hare  been  examined.  The  coarse  material 
is  here  chiefly  quartz  sand,  of  which  by  i^r  the  larger  propor- 
tion is  sab-angular.  There  are  also  a  few  grains  of  amethystine 
qnartz,  showing  sharp  conchoidal  fracture.  Several  quartz 
grains  show  inclusions,  one  of  verysmall  hexagonal  red  crys- 
tals, probably  hematite.  Hornblende  grains  are  moderately 
abundant,  bnt  shaly  fragments  audi  as  those  which  make  up  a 
large  proportion  of  the  material  from  the  Chic^o  clays  are 
almost  or  altogether  wanting.  A  few  Sporangites  exactly  like 
those  previously  noticed  occor,  together  with  one  or  two  speci- 
mens of  the  pale  brownish  granalar  spines,  or  setie,  fonnd  in  the 
Chicago  clays.  A  small,  flat,  carved,  finely  ribbed  body  in  one 
of  the  slips  resembles  part  of  the  edge  of  a  carapace.  While 
therefore  not  altogether  wanting  in  this  clay,  organic  traces  ap- 
pear to  be  very  scantily  represented. 
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Botttder-ctat/s  from  Meeker  county,  Minnesota. 

This  material  is  derived  from  a  well  shaft  snnk  in  Meeker 
coDoty,  at  a  depth  of  about  twenty -two  feet,  and  was  tranamitted 
to  Mr.  Thomas  by  Prof.  N.  H.  Wiuchell,  state  geologist  of 
Uinnesota.  Mr,  Tliomas  bas  made  a  large  series  of  preparations 
from  it,  a  uamber  of  which  I  have  had  the  opportanity  of  in- 
specting. 

As  the  Foraminifera  contained  in  these  preparations  are  be- 
ing named  and  cataloened  by  Messrs.  A.  Woodward  and  B.  W. 
Thomas,  the  remarks  here  given  are  confined  entirely  to  the  gen- 
eral character  and  contents  of  the  clay,  with  the  object  of  com- 
paring it  with  those  from  other  localities. 

The  coarser  material  from  this  clay,  as  it  appears  in  the  prep- 
arations, is  chiefly  qoartz  sand,  which  is  generally  subangnlar, 
thongh  with  some  well-rounded  grains.  Hornblende  and  mica 
appear  in  abont  the  osual  proportions,  and  two  qoartz  grains 
with  very  beantifol  inclnsions  were  noticed,  one  being  probably 
either  hornblende  or  ratile,  the  other  possibly  apatite.  A  large 
proportion  of  the  material,  however,  consists  of  ronnded  grains 
of  Bhale,  of  gray  or  greenish-gray  color  by  transmitted  light,  and 
not  nearly  so  dark  as  the  shale  mixed  with  the  Chicago  clays. 
In  specimens  boiled  in  nitric  acid,  the  shaly  fragments  have  be- 
come reddish  from  the  oxidation  of  the  iron. 

Of  oi^nic  bodies  present  in  these  specimens  of  Minnesota  clay, 
the  Foraminifera  are  most  prominent  and  important.  They  are 
evidently  derived  from  the  Cretaceous  strata,  and  resemble  those 
fimnd  in  the  western  development  of  these  rocks,  both  specifically 
and  in  mode  of  preservation. 

BatalidiB  and  Textularida  are  most  abundant,  thongh  speci- 
mens of  Globigerina  and  other  genera  also  occur.  Xext  in  abund- 
ance to  the  Foraminifera  are  remains  of  Badiolaria.  Some  diffi- 
culty was  experienced  in  deciding  the  tme  nature  of  fragments 
of  these  bodies  at  first  met  with,  but  the  subsequent  discovery  of 
nnmerous  and  oJlen  well  preserved  specimens,  and  the  observation 
by  Mr.  Thomas  that  they  resist  boiling  in  nitric  acid,  now  leaves 
no  doubt  as  to  their  character.  Several  genera  and  qnite  a  num- 
ber of  species  are  represented,  and  it  will  eventually  be  possible 
to  determine  many  of  these  forms  specifically.  Most  appear  to 
belong  to  the  Polysphferidte  and  Cystidee  of  Haeekel's  classifica- 
tion. The  conetaotocoarrence  of  these  bodies  with  the  Cretaceous 
Foraminifera  in  tiie  Minnesota  preparations  and  in  those  from 
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other  places,  vitib  their  absence  from  these  materials  not  eqtutU; 
characterized  by  the  Foramlnifera,  leaves  little  room  to  doabt 
the  common  origin  of  both.  Among  misoellaneons  objects  from 
the  Minnesota  clay  may  be  mentioned  a  few  fraj^ents  apparently 
identical  with  the  minately  granular  spinee  or  setie  described  as 
occniring  in  the  Chicago  clays;  also  two  broken  portions  of  stont 
siliceous  spicules,  about  .026  m.  m.  la  diameter,  one  smooth,  the 
other  tnberculated;  both  tabalar,  and  probably  belonging  to 
some  sponge.  Lastly,  a  single  specimen  of  a  very  cnrions  body, 
of  straggling  and  irregular  form,  composed  of  numerous  expan- 
sions differing  in  shape  and  size  and  pretty  uniformly  pitted,  bat 
connected  by  narrow,  smooth  neokB.  As  this  is  in  one  of  the 
preparations  which  has  been  treated  with  acid,  it  must  be  sili- 
ceous. I  can  only  suggest  that  it  may  be  the  silioeoos  cast  of  some 
foraminlfer  like  Aachemon^ia  catenata  of  Norman,  the  arenaceous 
test  of  which  has  been  composed  of  calcareous  particles  which 
hare  left  pitted  impressions  on  the  cast.  Against  this  isthefotA 
of  its  small  size,  it  being  aboat  .2  m.  m.  only  in  greatest  dia- 


Bovlder-clay  from  Crete,  Satins  county,  Ndtraska. 

This  material, Mr. Thomasinforms me, wasobtained  from asingle 
small  excavation.  It  was  forwarded  to  Mr.  Thomas  by  Prof.  G.  D. 
8  vezey,  and  is  described  by  him  in  a  letter  to  Mr.  Thomas  as  a  blue 
clay  naderlying  the  loess.  The  inorganic  matter  in  the  prepara- 
tions made  from  it  consists  largely  of  fine  angnlar  and  sab-angDlar 
quartz  grains,  with  a  small  proportion  of  green  hornblende  and 
much  shale  or  earthy  limestone  in  little  particles  which  differ  in 
color  and  texture.  It  is  extremely  rich  in  organic  forms,  chiefiy 
Cretaceous  Foramlnifera,  so  much  so  that  it  seems  probable  that 
it  is  largely  composed  of  the  debris  of  the  Niobrara  division  of 
that  formation,  and  that  a  complete  study  of  its  contents  would 
practically  include  that  of  all  the  forms  occurring  in  the  chalky 
limestone  of  that  stage.  The  present  notice  of  it  must  therefore 
be  considered  as  of  the  most  general  and  preliminary  character 
only.  Of  this  material  a  suite  of  thirty-one  preparations  has 
been  examined,  and  in  an  enumeration  of  about  one  hundred  of 
the  best  preserved  forms  nearly  fifty  per  cent  belong  to  the  Ife*- 
tularidte,  the  remainder  being  made  up  in  nearly  equal  propor- 
tions of  GHobigerinidtB,  Saialtda,  miscellaneous  Foramlnifera  of 
other  families,  and  radiolarians,  resembling,  and  in  some  cMseB 
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identical  Tith,  the  Minnesota  species.    Fr^^ents  i 
priams  from  the  shell  of  Inooeramos  and  in  the  fin  i 
dmens  of  coocoliths  and  rhabdoliths  also  occur; 
in  ever;  respect  similar  bodies  foond  in  the  S'io  ' 
Nebraska  had  Manitoba.* 

Many  of  the  Foramlnifera  are  completely  filled 
while  others  are  still  partially  hollow,  and  yet  ot)  i 
partly  with  calcite  and  partly  with  black  carbonac 
inODS  matter.  Of  objects  of  an  unosnal  characte 
Bpedally referred  to.  Arod-like  bodyabout  .2m.  : 
narrowed  near  the  middle,  thoagh  broken  at  one  en 
by  nnmerous  pits  in  linear  series.  This  may  be  i 
from  some  echinoderm.  Also  a  hollow  conical  I  i 
evidently  that  of  a  fish,  also  broken,  bnt  still  .26  n 

SotUder-dag  from  a  well  at  Sosmfdd,  Man 

This  material,  sent  to  me  under  the  name  of  "hard  i 
tainedatadepthof  135 feet, inawellboredbyt^eOt  i 
railroad  company  at  Bosenfeld,  Manitoba.  Itfonm  : 
giavel  and  bonldeis,  a  layer  of  eighteen  feet  in  th  : 
the  post-glacial  allavial  deposits  of  the  Bed  river  t  • 
ing  on  a  Silurian  shale.    As  the  well  was  bored  i 
nary  percussion  drill,  it  is  possible  that  some  ms  i 
allavial  depoaito  above  referred  t»  may  have  bee 
the  specimen  of  "hard-pan,"  but  so  far  as  examit 
vial  deposits  do  not  hold  any  organic  forms.     Ni 
partiolea  of  steel  &om  the  edge  of  the  drill  oc< 
preparations  representing  this  clay. 

The  inorganic  constitnents  are  coarse  in  texture, 
of  which  nearly  one-half  are  perfectly  rounded, 
dominating.  Bottle-green  hornblende  is  modera 
as  are  also  fn^ments  of  feldspar  and  limestone,  b 
rials  are  almost  altc^ether  wanting.  Bodies  of  orgi 
rather  scarce,  Foraminifera,  however,  being  most 
a  Textnlaria  of  the  type  of  T.  globulosa  is  charact 
Botalidffi  are  also  present,  with  broken  chambei 
raminifera.  The  examination  of  a  greater  quanti 
rial  woold  doubtlcsslead  to  the  discovery  of  all  th 
taceons  types. 


•ee*>m>CTb7Uw<n 


n-  lo  tbc  Cuidlui  KUanltM,  1B74. 
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Bovider-day  from  the  South  8a»katc}wtcan  riser  ten  miles  eaM  of  the 
motUh  of  the  Swift  Current 

TMs  and  the  two  following  localities  in  tbe  Canadian  north- 
vest  territory  are  represented  by  specimens  collected  by  Mr.  B. 
■G.  McConnell.  The  three  localities  lie  between  the  106tfa  and 
108th  meridians,  and  represent  a  portion  of  the  great  drifV-cor- 
ered  area  of  the  northern  plains.  The  material  from  this  place 
is,  as  asnal,  largely  siliceous,  bnt  there  is  a  larger  proportion  than 
common  of  coarse,  thoroughly-ronnded  qnartz  gr^ne.  Horn- 
blende and  other  crystalline  minerals  from  the  Lanrentian  or 
Haronian  are  also  present,  and  there  is  a  notable  quantity  of 
amethystine  qnartz  in  angular  figments.  Gonuuinuted  very 
fine-ground  gray  shale  is  moderately  abundant.  Bodies  of  or- 
ganic origin  are  not  frequent.  In  pretty  carefully  examining  a 
series  of  six  preparations,  about  ten  only  were. met  with.  These 
are  Textviaria  and  rotaline  Foraminifera,  with  one  very  small 
Qlobigerina,  and  a  couple  of  radiolarians;  one  very  perfect,  oral 
and  .09  m.  m.  in  longest  diameter.  {Haliomma  t)  A  fragment 
was  also  fonnd  of  bony  substance,  showing  hareisian  canals  and 
probably  portion  of  a  ganoid  scale.  There  is  also  in  these  prep- 
arations a  number  of  rounded  and  flattened  grains,  nearly  tnuis- 
parent,  thongh  in  some  cases  with  a  more  opaque  central  spot, 
and  snrfeoe  minutely  and  regularly  roughened.  These  were 
eventually  determined  by  comparison  to  be  fragmeute  of  some 
pearly  shell,  probably  that  of  TTnio,  a  form  qnite  abundantly 
represented  in  the  Cretaceous  and  Laramie  rocks  of  tiie  region. 
The  appearance  of  an  opaque  nuoleos  in  some  examples  appears 
to  reenlt  from  the  non-penetration  of  the  mounting  medinnt  to 
the  centre  of  the  larger  gi-ains. 

Sovider-day  from  ten  miles  north  of  the  South  SaskoMtaaan,  eaM  of 

Missouri  Ooteau,  township  21,  range  10,  "west  of  3d  priw^- 

pal  meridian. 

Tbe  material  in  six  preparations  from  this  clay  differs  from  tbe 
last  described  only  in  the  much  greater  quantity  of  conmiinnted 
shaly  matter  of  a  reddish-brown  tint.  Bodies  of  organic  origin 
are  here  again  scarce.  No  Foraminifera  were  found.  Two  or 
three  broken  pieces  of  minute  rod-like  pitted  objects,  very  doubt- 
ftilly  referred  to  small  spines  of  some  Echinoderm,  and  evidently 
identical  in  character  with  that  previously  described  from  Saline 
county,  Nebraska,  were  detected.     Those  occurring  here  are 
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abont  .015  m.  m.  in  diameter.  Aoother  somewhat  similar  obje< 
is  rather  stonter  and  vith  a  rongbened  surface  without  regula 
uarkingB.  A  small  broken  piece  of  some  chitinoua  test  was  als 
observed,  bnt  on  Qie  whole  this  material  is  very  barren. 

Boulder-chi]f  from  the  South  Saskatchewan,  fifteen  miles  above  tl 


In  the  preparations  from  this  clay  —  eighteen  in  nnmber  —  tb 
sandy  material  is  much  finer  than  in  the  two  last.  It  is  near! 
half  composed  of  shaly  fragments  of  brown  color,  the  qnart 
sand  being  also  rather  more  angular  than  osnal.  It  is  richer  i 
organic  forms  than  either  of  the  other  specimens  from  the  ueigl 
borhood  of  the  South  Saskatchewan.  Abont  half  a  dozen  spec 
mens  of  Foraminifera  were  recognized  in  the  preparations,  on 
being  probably  a  small  Discorhitia,  others  Textviarue,  and  broke 
chambers  of  Globigeritue.  These  are  not  so  well  preserved  as  i 
some  of  the  other  clays,  and  in  some  cases  the  shell  itself  appeai 
to  have  been  removed,  leaving  only  a  rough  cast  in  calcite.  Rt 
diolariansare  here  (so  far  as  the  examination  of  a  small  qnantit 
of  material  can  be  accepted  as  conclnsive)  even  more  abaudat 
than  Foraminifera;  spherical,  oval  and  turbinate  forms  all  bein 
represented,  and  in  some  cases  in  such  connectioii  with  fragment 
of  the  abnndant  shaly  material  as  to  leave  no  doabt  as  to  thei 
common  origin  with  it.  Small,  partly-rounded  prisms  from  th 
shell  of  Inoceramua  are  also  present,  together  with  a  few  pieces  c 
straight  hollow  siliceous  spicatfe,  one  specimen  of  a  minatel 
granular  spine  or  seta,  with  a  distinct  medullar  portion  like  son 
previously  noticed,  aud  .026  m,  m.  in  diameter,  and  one  of 
portion  of  a  body  like  that  previously  referred  with  doubt  to  t 
Echinoderm  spine. 

In  inquiring  as  to  the  derivation  of  the  various  organic  bodi 
in  the  clays,  it  is  necessary  to  consider  the  situation  of  each  : 
cality  with  reference  to  known  areas  of  the  older  rocks  from  t 
disintegration  of  which  they  may  have  come.     The  Sporangi 
so  abundant  in  the  Chicago  clays  have  been  definitely  traced 
the  shales  of  the  Devonian  age,  and  have  doubtless  been  bronj 
to  their  present  position  from  outcrops  to  the  northwai'd  in 
Michigan  peninsala.    It  has  already  been  stated  that  the  bw' 
supposed  to  be  Annelid  jaws  may  probably  have  been  deri' 
from  the  same  beds,  or  from  others  of  the  Devonian  or  Silui 
rocks  of  this  part  of  the  country.    With  regard  to  the  rem 
ing  bodies  no  definite  statement  can  at  present  be  retun 
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thongh  there  is  every  reason  to  believe  that  they  might  very  well 
have  come  from  the  same  rocks. 

Id  the  clays  from  Bloomington,  in  the  centre  of  the  state  of 
niinois,  Sporangites  are  again  the  most  eharacteristic  bodies, 
thoagh  much  less  nameroiiB  la  correapODdecce  with  the  greater 
distance  from  the  shale  ootcrops.  A  few  other  objects  associated 
with  these  are  not  dissimilar  to  those  in  the  Chic^o  clays. 

Meeker  county,  from  which  the  specimens  of  Minnesota  bonlder- 
clay  were  derived,  is  in  the  sonthern  and  central  portion  of  the 
state,  and  is  underlaid,  according  to  Prof,  N.  H,  Winehell's  map, 
by  rocks  of  the  Cambo-Silurian  period.*  As  might  be  anticipated 
from  the  absence  of  Devonian  rocks  both  in  this  locality  and  the 
whole  region  to  the  north  and  northeast,  Sporangites  have  not 
been  observed  in  this  clay.  While  the  greater  part  at  least  of 
the  organisms  are  evidently  referable  to  the  Cr^iaoeons  rocks, 
the  locality  lies  to  the  northeast  of  the  generally  recognized  edge 
of  that  formation.  Prof.  Winchell  has,  however,  proved  the  ex- 
istence of  a  number  of  outliers  of  Cretaoeooa  beyond  the  main 
area  occupied  by  these  rocks,  and  it  is  probably  from  one  of 
these,  possibly  not  remote  from  the  actnal  position  of  the  day, 
that  the  Foraminifera  and  Kadiolarise  have  come. 

The  clay  from  Crete,  Saline  oonnty,  S'eb.,  is,  aa  already  ob- 
served, BO  rich  in  Cretaceous  forms  aa  to  lead  to  the  belief  that 
it  is  largely  composed  of  the  debris  of  the  chalky  limestone  of 
the  Niobrara  stage,  and  may  rest  upon  or  lie  very  near  to  the 
outcrop  of  these  beds.  I  am  not  in  a  position  to  state  whether 
the  geology  of  the  district  bears  ont  this  conclnsion.  The  map 
shows  at  least  that  Cretaceoos  rocks  underlie  this  part  of  the 
state. 

The  material  from  Bosenfeld,  Manitoba,  shows  a  smaller  num- 
ber of  forms,  bnt  these  are  eqnally  characteristic  of  the  Niobrara 
sti^,  the  ontcrop  of  which,  thoagh  concealed  by  alluvial  and 
other  deposits,  can  not  be  many  miles  west  of  the  position  of  the 
well,  and  also  mns  northward  along  the  base  of  the  Pembina 
escarpment,  having  been  recognized  at  a  point  about  flfty  mil«s 
northwest  of  Eosenfeld  on  the  Boyne  river.  ("Geology and 
Resources  of  the  49th  Parallel,"  p.  78.)  As  there  is  little  proba- 
bility of  the  existence  of  any  Cretaceous  rocks  directly  north  or 
to  the  northeastward  of  this  place,  the  occurrence  of  Cretaceons 

■Dt.DkmonbsreladlghllT  In  error  utolhe  rocka  nnderlrini  Xatkat  oaaatj.  So  hit 
knowD  thiiT  are  tha  ctjiUIIId*  rocka  of  tha  Archaan,  pntablr  OTcrUlD  b;  Uw  ahilai  of  the 
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Fonmlnifera  voold  tend  to  show  that  material  derived  from  th( 
noithvest  bad  been  iDoorporated  with  the  boulder-day  of  thit 
district. 

The  three  localities  Dear  the  South  Saskatchewaii  may  be 
trested  of  toother  io  bo  far  as  the  origin  of  their  organic  oon- 
etiliiente  is  concerned.  The  general  movement  of  the  material 
tompoeiiig  the  glacial  deposita  of  the  northern  plains  in  a  south- 
westerly direction  has  already  been  demonstrated  (see  ' '  Quarteriy 
Journal  of  the  Geological  Soci^y,  1676,"  p.  605;  "Report  of  pro- 
gress of  the  geological  sarrey  of  Canada,  1882-4,"  p.  139)  and  it 
*oald  appear  that  the  Cretaceous  Foraminifera  most  also  have 
been  carried  from  the  vicinity  of  the  eastern  Cretaceous  ontcrops 
at  a  great  distance.  It  is  true  that  the  clays  here  rest  on  Creta- 
ceous beds,  bnt  these  are  not  as  a  role  calcareous,  or  sach  as  to 
yield  Foraminifera  in  the  state  of  preservation  of  these  found  Id 
the  clays.  The  Ifiobrara  limestones  are  not  only  unknown  in 
the  entire  district  from  which  the  clays  come,  but  their  place 
appears  to  be  taken  in  this  r^on  by  the  Belly  river  beds,  which 
are  areoaeeoos  and  argillaceous.  Other  organic  fragments  pres- 
ent in  these  days  may  well  have  been  derived  from  the  Creta- 
oeoas  or  Lamarie  beds  of  the  immediate  neighborhood. 

In  reviewing  the  general  bearings  of  the  microscopical  ezami- 
natloa  of  these  boolder-clays,  representing  as  they  do  a  few 
points  only,  scattered  over  a  wide  area  in  the  central  portion  of 
the  continent,  it  would  be  unwise  to  endeavor  to  draw  any  very 
deOoite  or  too  general  conclusionB.  The  field  appears  to  be  a 
promising  one  for  future  inquiry,  and  the  present  paper  can  be 
ref^arded  only  as  in  the  restricted  sense,  preliminary.  It  would 
appear,  however,  that  of  all  the  organic  bodies  met  with  none 
can  be  assigned  with  certainty  to  the  glacial  period  or  era  of 
deposition  of  the  boulder-clay  itself.  The  origin  of  most  can  be 
traced  anequivocally  to  the  older  rocks,  from  which  they  have 
been  derived,  and  incorporated  with  the  boulder-clays.  Of  all 
the  bodies  enumerated  the  only  ones  which,  on  account  of  their 
presence  in  clays,  holding  otherwise  different  sets  of  forms,  may 
possibly  be  of  contemporaneous  origin  with  them,  are  siliceous 
sponge  (1)  apinUea  and  the  peculiar  spines  or  setee  several  times 
referred  to  in  the  foregoing.  To  these  may  be  possibly  added 
the  Astracoda  from  the  Chicago  clay.  While  it  is  therefore 
probable  that  the  examination  of  these  organic  fragments  will 
serve  to  throw  additional  light  on  the  direction  of  transport  of 
material  during  the  Glacial  period  —  a  point  of  particular  value 
21 
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over  the  wide  area  of  the  plains,  where  the  soft  character  of  the 
rock  precludes  the  test  of  direction  of  striation — it  has  ho  for 
foiled  to  afford  any  certain  information  ae  to  the  actoal  condi- 
tions prevailing  during  that  period.  The  negative  evidence, 
reinforced  by  the  fact  that  derived  bodies  have  been  perfectly 
preserved,  so  far  as  it  goes,  leads  to  a  belief  in  the  great  scarcity 
of  contemporary  life.  The  occnrrence  of  inter-glacial  peats  and 
the  induration  of  wood  and  other  vegetable  matters  in  the  bonl- 
der-clays  of  a  number  of  widely  separated  localities  in  the  vest 
(see  "  Vegetable  remains  in  drift  deposits  of  the  Northwest,"  by 
Prof.  N.  H.  Winehell,  Proc.  A.  A.  S.,  1875;  "Report  of  Prog- 
rees  of  the  Geological  survey  of  Canada,  1882-i."  p.  144)  prove, 
however,  that  life  was  not  constantly  absent,  and  it  may  there- 
fore reasonably  be  anticipated  that  further  search  will  event- 
ually lead  to  the  definition  in  the  clays  of  at  least  such  contem- 
porary organisms  as  may  have  been  derived  ft-om  these 
iater-glaciai  deposite,  and  possibly  of  others  strictly  contempo- 
raneous with  the  boulder -clays  themselves.  The  well-ronnded 
character  of  a  considerable  proportion  of  the  sand  in  some  of  the 
specimens  points  to  prolonged  water  action,  but  there  is  no 
means  of  deciding  to  what  extent  in  each  case  previously 
rounded  sand  grains  have  been  iccladed  in  the  days.  The  com- 
paratively unworn  appearance  of  the  majority  of  the  Foramini- 
fera  and  other  delicate  objects,  on  the  contrary,  indicate  rather 
tranquil  conditions  of  deposit,  and  negatives  the  occurrence  in 
the  case  of  these  materials  of  any  extensive  differential  motion 
in  the  substance  of  the  clay  itself,  which  would  infallibly  have 
destroyed  these  very  ftagile  organisms.  Mr.  Hugh  Miller,  in  a 
carefully  marked  ont  paper  on  " Boulder  glaciation  "  ("Royal 
physical  society,  Edinburgh,"  vol.  viii,  p.  157),  describes  & 
flnxion  structure  in  the  Scottish  till  or  bonlder-clay,  and  notes 
instances  of  sand  grains  so  shaped  and  striated  as  to  represent 
microscopic  glaciated  boulders  which  he  conceives  to  have  been 
"sliilden  along  and  glaciated  in  these  places  in  the  clay."  No 
confirmation  of  this  observation  is  afforded  by  these  clays. 
Though  many  grains  of  an  elongated  shape  show  what  might  at 
first  be  taken  for  snch  striation,  it  is  apparent  in  almost  every 
case  on  close  examination  that  the  lines  are  really  stmctnral and 
that  the  shape  of  the  grains  is  here,  as  in  ordinary  sands,  gov- 
erned to  a  great  extent  by  the  pre-existing  cleavage  or  jointage 
planes  of  the  material  of  which  they  are  composed. 
The  microscopical  examination  of  these  boulder-clays  beam 
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ODt  the  conclosion  arrived  at  fi>)in  their  mioroscop 
that,  while  largely  composed  of  for-trareled  matei' 
Ftriably  contoiD  a  eonsiilerable  proportion  of  tuatei 
or  proximately  local,  origin. 


Or^niBin*  from  the  Chicago  boulder- clays 
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ON  THE  FORAMINIFBRA  OP  THE  BOULDER-CUY, 

TAKEN  FROM  A  WELI/-8HAFT  22  FEET  DEEP, 

MEEKER  COUNTY,  CENTRAL  MINNESOTA. 

BY    A.  WOODWARD   AND  B,  W.  THOKA8.       (JULY    1,  1886.) 

[Note. — Id  tbe  coane  of  Mr.  ThDmeH'  inTcirtigatioB  of  tlie  rfaizocarpa  of  tlit 
DoToniko  sbidea  fonnd  in  the  Chiugo  bonldar-cl&y,  sevsral  jem  ago,  he  made 
ft  ccqoest  for  wnplea  of  bonJder-cls;  from  HiimeBOta,  for  campuison.  Abont 
that  time  Hr.  DiekBon,  living  Afew  miles  Boathwest  from  Litchfield,  Id  Mcekv 
oount;,  who  wm  riokiiig  b  common  well  for  domestic  pnrpoMe,  on  hia  bno, 
bad  found  Dnmerona  fragments  of  Cretaceona  lignite  in  the  hloe  till  into  which 
he  waa  ^king  his  well.  These  pieces  attracted  attention,  in  the  public  pi«n, 
aa  ludicktlons of  "  coal."  Thereupon  Hr.  Dickson,  throngh  the  agencj  atkt- 
tomejJ.  N.CToas,  of  Htnneapolis,  ientmealotof  it,  accompanied  bjafUian- 
ple  of  tbe  bonlder-cla;  itnelf.  This  boaldei^cl  ay  contained  not  only  other  pieces 
of  lignite,  bnt  many  bits  of  shale  snuh  as  has  been  referred  to  tbe  Cretaoeoag 
formation  wbenerer  seen  in  similar  dreamstAoeee  anywhere  in  the  state.  Time 
were  sent  to  Mi.  TliomaB.  Bnbaequentlf  much  more  shale  was  obtained  at  tbe 
same  place  and  forwarded  to  Mr.  Thomas.  The  microeooidc  fonils  that  Hr, 
Thomas  has  thns  brought  to  light,  and  wbicb  are  deacribed,  named  and  illn*' 
trated  in  the  following  piqier  by  HeMre.  Woodward  and  Thomas,  are  tberefoK 
fossils  of  the  Cretaoeons  fonnatioa,  and  are  not  indigenons  to  the  boolder-day 
itself.  The  paper  might  be  entitled,  correctly,  The  forammifera  of  tht  Orla- 
ceoui,  since  these  bits  of  shale  can  be  referred,  witbont  any  donbt,  to  tlie  Cre- 
taceona,  which  is  known  to  nnderlie  laige  areas  of  tbe  till  in  that  part  of  the 
stoto,  and  since  similar  foesils  hare  been  fonnd  in  tbe  CretaceotH  sbalea,  in  tU*, 
by  Dr.  G.  M.  Dawson,  in  the  escarpment  of  Pembina  moantain,  in  Usnitoba. 
(OanadUat  Ifaturalut,  new  seriea,  vol.  vii,  p.  262).  Still  later  a  qoaniityof 
Cretaceona  shale,  much  more  calcareoos,  and  referable  to  theNiobmra,  of  Ueek 
&  Hayden,  was  obtained  at  Redstone,  New  Ulm,  throngh  Mr.  B.  Juei,  sod 
sent  to  Mr.  Thomss  for  a  similar  examination. 

Throngh  the  intelligent  co-operation  and  zeal  of  Mr.  Thomas,  nnited  witb 
the  labor  and  skill  of  Mr.  Woodward,  in  examining  and  Ulnstmtiag  these  ob- 
jects, an  entirely  r  ew  field  of  research  is  opened  up  to  tbe  geologists  of  Hiuw- 
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Mto.  Hr.  Thomu  has  monnted  all  theM  objects  for  microscopic  atudy,  and 
hMnarked  moat  of  the  fomu  on  the  Blidea  with  Maltwood  aamben,  and  Mr. 
Woodward  hae  drawn  up  the  paper,  which  seta  forth  tbe  reatUl  or  theit  joint 
Ubor,  It  ia  to  be  hoped  that  this  fleld  may  be  farther  searched,  and  that  a 
hll  Kooont  may  Anally  be  given  of  tbe  eotdre  raicroseopic  &nna  of  the  Creta- 
ooDi.— N.  H.  WiwcHKia..] 


Tbe  mftiD  object  of  this  paper  is  simply  to  give  some  idea  of 
tbe  various  forms  of  fiiraminifera  to  be  foaad  in  the  bonlder-days 
of  Uioneaota.  We  do  not  pretend  that  it  is  by  any  means  a 
mouograpli  or  a  perfect  and  complete  paper,  for  ve  tiiink  from 
what  observations  we  have  made,  and  the  number  of  specaee 
fonnd  from  comparatively  one  or  two  localities,  that  a  much  fnll- 
er  and  more  extensive  paper  coald  be  written.  Bat  it  oannot 
be  done  in  a  limit'ed  time,  and  it  will  require  material  from  a 
^reat  many  localities,  and  several  years  of  labor. 

As  it  is  we  have  been  very  successful,  for  beyond  oar  expecta- 
tions, considering  the  small  amount  of  material  at  hand,  from 
which  we  have  prepared  a  large  number  of  slides,  selecting  abont 
eighty  for  this  investigation,  and  by  using  a  one-fifth  objective 
we  have  identified  the  following  species: 
Textolaria  globulosa,  Ehrenberg.  Common. 
T —  agglutinans,  d'Orbigny.     Not  common. 

T  —  turris,  d'Orbigny.     Bare. 

Spiroplecta  Americana,  Ehrenberg.     Bare. 
Qandryina  pnpoides,  d'Orbigny.    Quite  rare. 
Bnlimina  pnpoides,  d'Orbigny.     Bare. 
Bolivioa  punctata,  d'Orbigny.    Bare. 
Uvigerina  canariensis,  d'Orbigny.     Bare. 
Olobigerina  balloides,  d'Orbigny.    Quite  rare. 
G  —  cretacea,  d'Orbigny.    Common. 

Q  —  morginata,  Beuss.     Quite  rare. 

Lagena  fovoso-punctata,  Brady.    Common. 
Orbnlina  nniversa,  d'Orbigny.     Very  common. 
Operonlioa  complanata,  Defrance,  sp.    Bare. 
O —  oomplanata,  var. 

granulosa,  Leymerie.  Bare. 
The  material  washed  from  the  boulder-ctays  is  at  least  95  pei 
cent  sand,  and  the  shells  being  in  most  cases  filled  solid  witl 
foreign  matter,  generally  calcite,  cannot  be  separated  from  it  b] 
drying,  and  scattering  over  distilled  water,  as  we  do  recent  fb 
raminifera.      Consequently  it  requires  much   work,  time  an* 
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patience  to  secure  a  few  good  specimens  of  these  iDt«restJi)g  fos- 
sils. 

These  we  have  endeavored  to  figare  and  describe,  giring  the 
synonyms,  and  wheo  possible  using  the  original  descriptions. 

Sab-Kingdom    PBOTOZOA. 

Class   BHIZOPODA. 

Order  Reticularia. 
(Foraminifera.) 

Sub-Family  I. — textularin.k. 

Textulabia,  Defrance. 

Textnlaiia  srlobnlosa,  Ehreuberg. 

(Piste  III,  tIgB.  1-5.) 

Tfxlularia  glalmlota,  ebbknbebq.  Abhuid.  Akod.  Berlin.  (1836)  1B39.  pi.  i*. 
Tfxtmlana  glabulota,  dawsoh,  18T4.     Can.  Nat.  rgl.  tu,  p.  353,  fig.  «. 
Tertularia  globulaaa,  scHABDT.  1B84.     Etadea  Geol.  Snr.  le  Pajs— D'Entasnt. 
Bnll,  Soc,  Vaad.,  toI.  xz,  p.  74. 

"  T. — fflolntlosa,  testnla  microscopica  superficie  Itevi,  in  adnlta 
loDgiore  qnam  lata,  articalis  globosis."  (Ehrenberg.  (1838)  Ab- 
hand.  Akad.  Berlin,  p.  135.) 

T. — fflolnA>m,  microscopic  teat  with  a  smooth  surface,  adult 
forms  longer  than  wide,  with  spherical  or  globular  chambers. 

Locality.     Meeker  county,  Minn. 

The  species  being  generally  distributed  throughout  the  west. 
Is  quite  common  in  the  boulder-clays  of  central  Minnesota,  also 
in  the  Cretaceous  of  Nebraska  and  Dakota. 
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Xextnlaria  ags^latlnaiiSi  d'Orbigny. 

(Plate  III,  flga.  6,7.) 

Textularia  agglHlHtaiu,  d'obbiokt,  1839,  Fonm.  Cuba,  p.  144,  pi.  i,  flp.  17, 

18,  32-34, 
nxMmia  agglHUnaru,  skoubnza   1863,  Atti  dell'  Aocad.  Gisenia,  vol.  iviii, 

(ser.2),  p.  112,  pi.  ii,  flg.  4. 
fl«eiiHJ«Mi  tturi,  KABKKK,  1864,  SitzuDgHb.  d.   k.  All.  Wi£8.  Wien,  vol.  I,  p. 

701,  pi.  i,  flg.  1. 
TnMaria  aggtalinans,  pabkeb  uid  jokes,  1865,  Phil.  Tnua.,  vol.  cIt,  p. 

369,  pi.  zv,  flg.  SI. 
FUemutiw   agj/lKtinaiu,   Rsuaa,  1869,  Sitzoagsb.  d.  k.  Ak.  Win.  Wien,  toI. 

lis,  p.   452,  pi.  i,  figs.   1,  2. 
Tuklaria  aggluUnaiu,  UOEBiua,   1880,  Foram.  tod  Uauritiiu,  p.  93,  pl.  ix, 

flp.  1-8. 
TattUaria  agglulinane,  BSADV,  1884,  Beport   Foram.  H.    M.  8.  Challengw. 

Zool.,  vol.  ix,  p.  363,  pl.  xliii,  figs.  1-3,  vais.  figs. 

4,  12. 

TextvJaria.  Testa  elongato-conica,  rngOBO-agglntinate,  alba, 
lateralit«r  conTexiiiBCQla;  postice  caneata;  locnlls  largis,  Qltimis 
coQvexJs;  apertora  semi-lunari.  d'Orbigny  (Foram.  Cuba,  p. 
144). 

Test  elongate,  conical,  nigoee,  agglntinoos  (from  grains  of 
sand)  white,  laterally  convex,  posteriorly  cuneate,  segments 
lai^e,  the  last  convex,  aperture  semi  Innate. 

Locality,  Meeker  con  nty,  Minn. 

TeaEtnlaria  tnrrls,  d'Orbigny. 

(Plate  III,  flg.  8.) 

Tatulaiia  tarrii,  d'oKBioiry,  1840,  Mem.  Soc.  Geol.  France,  vol.  iv,  p.  46,  pl. 

Iv,  flgB.  27,  28. 
TeHularia  turrw,  pabkkb  and  JONES,  1863,  Ann.,  and  Mag.  Nat.  Hiat.,  aer.  3, 

vol.  xi,  p.  97. 
TnteJarta  turria,  BBADY.  1884,  Beport  on  Fonm.  H.  M.  a  CballeDger.  Zool., 

vol.  ix,  p.  366,  pl.  xllv,  flga.  4,  5. 

"  TextvJaria  tnrria  is  round  in  transverse  section,  elongate,  and 
tapering.  It  diCTei-s  from  Textularia  trochua  chiefly  in  its  greater 
proportionate  length  and  its  rougher  exterior,  as  well  as  in  its 
frequent  irregularity  of  contour,"     Brady  (loc.  eit). 

Locality,  Meeker  county.  Minn. 

We  have  been  able  so  far  to  find  but  one  specimen,  while  it 
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appears  to  be  comparatirely  common  in  the  Cretaceous  beds  of 
France,  Bohemia,  England  and  Ireland. 

Spihoplecia,  Efarenberg. 

Splroplecta  atnerlcana,  Ehrenberg. 

(PlMe  III,  fig.  9.) 

Spirofieeta  americana,  KHREX.,  1654,  Mikn^eolgie,  pi.  sxzii,  I.  fi^i.  13, 14; 

11.  flg.  26. 
^'ntplwfa  ameritana,  BBADY,  1B84,  R«poit  on  Foram.  U.  M.  S.  CtwIlaigeT. 

Zool.,  vol.  ix.  p.  376,  pt.  zIt,  flg.  S4,  «.  b. 

"The  test  is  osnally  maoh  compressed,  and  widens  rapidly 
towards  the  distal  end;  the  lat>eral  edges  are  thin  and  slightly 
lobnlated,  the  chambers  somewhat  inflated,  and  the  septal  lines 
correspondingly  depressed  on  the  exterior;  the  walls  are  thin 
and  smooth."    Brady  (loc  cit). 

Locality,  Meeker  connty,  Minn. 

This  species  does  not  seem  to  be  very  widely  distributed. 

The  specimens  figured  by  Ehrenbeig  were  firom  the  Cretaeeons 
beds  of  Missouri  and  Mississippi.* 

Gaudetina,  d'Orbigny. 

Gandrylna  pnpoldes,  d'Orbigny. 

(Plata  III,  fig.  10.) 

Oaudryina  pupoidet,  d'ubbionv,  1840,  Hem.  Soc  Geol.  Fmice,  vol.  it,  p. 

44,  pi.  W,  figs.  22-24. 
,    Oaudrsina  pupotdti,  Id.,  1846,  Fomm.  Fo«.  Vien.,  p.  ia7,pl.  zxi,  flgs.  34-38, 
Gaudryina  lubglcAra,  auuBEL,  186fi,  Abh.  d.  k.  bajer.  Akad.  Wtsa.,  II.  d., 

vol.  I,  p.  60a,  pi.  i,  fl){.  4. 
Gaudryina  jntpoida,  bbady,  1684.     Report  on  Fonun.  H.  M.  S.  ClwU«iigV. 

Zool.,  rol.  ii,  p.  378,  pi.  xW,  figs.  1-4. 

"Gaudryina  pupoidaa  is  an  easily  recognised  species.  Its  dimorpii- 
oos  mode  of  growth  is  generally  very  apparent,  and  its  variabil- 
ity is  limited  to  snch  features  as  the  number  of  sediments,  the 
relative  length  and  breadth  of  the  test,  and  the  decree  of  lateral 
compression.  In  recent  shells  the  walls  are  thin  and  calcareous, 
Smooth  externally,  and  almost  invariably  of  a  greyish  hue;  fossil 
specimens  sometimes  exhibit  a  slightly  rough  exterior.    In  form 

•End;.    a!ponmlluFbran(ni/era,H.if.S.CIiallaftr,p.tie. 
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and  position  the  aperture  resembles  that  of  the  typical  Tertularue, 
bat  it  is  often  snrrounded  by  a  raiBed  Up  or  borden."     Brady 

(loaeit.). 

Locality,  Meeker  county,  Minn, 

Bnllmina  pnpoidest  d'Orbigny. 
(PlaiB  III,  flg.  11.) 

it«lnima  pupaideg,  d'okbiqny,  1S46,  For.  Fom.  Vieo.,  p.  1S5,  pi.  xi,   flgi. 

11,  12. 
BaKmina  pupmda,  WiLLiAMBOM,  1858,   Rcc.  For.  Gt  Br.,  p.  62,  pi.  v,  flgt. 

124,  12S. 
BnHmiita  pretti,  ear.  p^oidea.   Pabker   and   JONBH,   1862,  Inlrod.  Foram. 

Appuidiz,  p.  311. 
JliitMitiia  pupoida,  terbioi,  1880,   Atti  dell'  Accad.  Pont.,  ana.  sxxiil,  p- 

193,  pi.  ii,  flga.  30-34. 
fiafnniMi  pupoida,  B8ADY,   1884,  Beport  on  Fomm.,  H.  M.  S.   Clullengar. 

Zool.,  Tol.  ix,  pp.  400,  401,  pi.  I,  flg.  16,  a.  b. 

Shell  oblong ;  obtOBe,  especially  at  the  inferior  lateral  sarface; 
composed  of  nomerons  segments,  arranged  in  an  indistinct  spiral, 
and  exhibiting  a  tendency  to  form  three  oblique  vertical  rows; 
aei^ents  remarkably  ventricoee  and  prominent^  the  anterior 
one  nsaally  more  oblong  than  the  rest,  irom  its  anterior  part  not 
being  embraced,  as  all  the  preceding  ones,  by  the  next  segment. 
Septal  plane  convex;  semilnnar.  Septal  orifice  single,  placed 
near  the  nmbilical  border  of  the  septal  plane,  and  nsnally  char- 
acterized by  a  curious  obliquity  at  its  inner  part,  owing  to  the 
two  lips  of  the  orifice  not  meeting  at  their  umbilical  extremities, 
but  passing  one  behind  the  other.  Texture  hyaline;  transpar- 
ent; when  examined,  after  being  mounted  in  Canada  balsam, 
thioagh  a  high  power,  it  is  seen  to  be  perforated  by  innumerable 
minote  foramina.  'Williamson's SeceiUFbraminif era  Gl., Br.  p.  62. 

I/Ocality,  Meeker  county,  Minn. 

Sub-Family  2. —  buliuini^. 

BOLTViNA,  d'Orbiguy. 

Bollvlna  pnnctataf  d'Orbigny. 

(Plat*  III,  fig.  12.) 


Bolimna  puni^ata. 


figs.  10-12. 


,  Furam.  Amer.  Herid.,  p.  61,  pi.  viil, 
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Bolivina  antiqtui.  Id.,  1846,  Fonm.  Fix-a.  Vien.,  p.  340,  pi.  xiv,  Sg),  It-lX 
m  polggUgma,  EHKENBBsa,  1S54,  Mikrogeologie,  pi.  lii,  flg.  M. 
nutn  caiogloua,  ehbenbebo,  Ibid.  pi.  iiv,  6^  17,  IS. 
liotiviiia punctata,  bkady,  1S64,  Traos.  LIdd.  Boc.  Lood.,  vol.  sziT,  p.  48B, 

pi.  ilviii,  fig.  9,  a,  b. 
BaUmKa  pmli,  ntr.   [Bolinina)  punctata,  paekeb  and   JOKES,  ISSS,  Ffail. 

Trans.,  vol.  civ,  p.  376,  pi.  xviii,  Bg,  74. 
ItoliriHa  elangala,  haktka,  1875,  Mittheil,  Jabrb.  d.  k.  nng.  geol.  AwUlt, 

vol.  iv,  p,  65,  pi.  vii,  fig.  14. 
BoHrina  aniiqua,  TKBBIUI,  1880,  Atti  dell'  Acad.  Pont.,  ann.  xixiii,  p.  196, 

pi.  ii,  fig.  40. 
Botivina  punctata,  MOBBiirs,  18fl0,  Fottm.  von  Mamitins,  p.  94,  pL  ii,  fip- 

9,  10. 
Bolivina  pmudata,  bbady,  1884,  Report  on  Fontn.  H.M.8.  ClullenKer.  Zool, 

vol.  iz,  p.  417,  pi.  lii,  flgi.  18,  1». 

B.  testa  eloDgata,  compressa,  conica,  antice  obtosa,  postiw 
acnminatea,  alba,  punctata,  lateraliter  Bubcarlnata;  locnlis  na- 
merosis,  obliqnis,  imdnlatiB,  ultimo  obtuso^  apertnra  simplici. 
D'Orbigny  (Foram.  Amer.  Merid.,  p.  63). 

Test  elongated,  compressed,  conical,  obtuse,  anteriorly,  acnm- 
inated  posteriorly,  white,  punctate,  sub-carinate  on  sides,  with 
numerous  oblique  undulate  segnieuts,  the  last  obtuse,  aperture 
simple. 

Locality,  Meeker  county,  Minn. 

Sab-Family  1. —  lA6enix.£. 

Lagena,  Walker  and  Boys. 

Laseiia  favosa-pnnctata,  Brady. 

(Plate  IV,  figa.  32.  33,  34,  38.) 

Lagena  faivao^unetota,  BBADY,  1881,  Qoart.  Joam.  Mic  Sci.,  vol.  xii,  U.S. 

p.  62. 
Lagena  faaao-pundata,  BBADY,  1884,  Report  on  Foiam.  H.  M.  S.CballBDget- 

Zool.,  vol.  ix,  pi.  Mil,  Qg.  36,  pi.  lli,  flg.  4,  pi.  Ii>. 

fig.  8. 

"Test  ecto-or  ento-solenian,  shape  variable;  surfoce  areolated 
or  reticulated,  with  a  conspicuous  orifice  or  perforation  in  tbe 
middle  of  each  area  or  depression.  Length  ;>;tb  inch  (0.34 
mm.)  or  less."     Brady  (loc.  cit.) 

Locality,  Meeker  county,  Minn. 
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Sub-Fami]y  3.— polymoephinin-e. 

TJvroEKiNA,  d'Orbigny. 

IJvlxerlna  canariensis,  d'Orbigny. 

(PUt«  IV,  fig.  37.) 

'*  Tttbr  piitei/t,nKa  mitMmlM,''   aoLDAMi,  1796,  TcBtAceognphiB,  vol.  ii,  p. 

IS,  pi.  U.  fi^  E,  F,  G,  H. 
l'riftri*a   MMtwo,  vj.   B,  d'obbiomy,  1826,  Aun.  Sci,  Nat.,  *ol.  vU,  p.  289, 

No.  3. 
I'rifrriiM  rmutriewtu.  Id.  163B,  Fonm.  Cuiarife,  p.  138,  pi.  i,  figs.  2&-27. 
Urifnintt  leiHula,   D'flBBIQKY,   1846,    For.   Pom.  Tieo.,  p.  189,  pi.  zi,   figs. 

21,22. 
rriffriaa  irrtgrnlaiit,  BSADY,  1865,  Nat.  Hist  Trans.  Nortbd.  aod  Durham, 

Tol.  i,  p.  100,  fl.  zii,  fig.  5. 
tVtmma  prtboteidra,  ECHWAOEB,  1866,  Nofaia-Esped.,  gcol.  ThoU,  vol.  p. 

250,  pi.  tU,  fig.  M, 
UtiftrinafiuiHOta,  RAMTRBN,  1875,  Hi'thell.  Jahrb.  d.  Ic  Dug.  geol.  AnMalt, 

vol.  W,  p.  62,  pi.  Til,  flg.  6. 
CKfrnaa  toMaiiauit,  BBAi>r,  1S84.    Report  on  Fonm.  H.  H.  B.  Challenger- 

Zool.,  Tol.  ii,  p.  573,  pi.  IxziT,  flga.  1-3. 

U.  t««ta  oblODgo-conica,  punctata,  albida;  spira  conica,  aa- 
fracCibos  qainis  minime  convezis;  locttlis  convexJB,  perqnamque 
Bpiram  trinifi;  apertara  rotunda;  siphODe  brevi.  d'Orbigny. 
(Poraminirera  Canaries,  p.  138.) 

Test  oblong  conical,  punctate,  wbitisb  with  a  conical  spire  of 
Ore  whoriB  sligbtly  convex,  segments  convex,  three  to  each  whorl 
of  the  spire,  aperture  ronnd,  siphon  short. 

Locality,  Meeker  connty,  Minn. 

GM>BIGERINID.<E. 

Globigfjiina,  d'Orbigny. 

Globiserlna  cretaceo,  d'Orbigny. 

(Plale  III,  figs.  14-16.    II,  flg.  19.) 

Oliiitjfnmo  a-etaera,  D'oBBtOKY.  1840,  Mem  Soc.  Geol.  France,  vol.  iv,  p.  34, 

pi.  iii,  figs  12-14. 
ObUtfrina  fovniala  (pan),  BHBBN'BBRa,  1851.     Hikrogeolugir,  pi.  zxit,  fig. 

49. 
QlMferiHtt  libani,  BBRKNBEBa,  Ibid.,  pi.  zzv,  fig.  30. 
Fllmliiia paekplfrma,  Id.,  Ihid.,  pi.  xxv,  fig.  31. 
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Setalia pertiua.  Id.,  Ibid.,  pi.  xxlt.  fig.  41. 

SMalia  oMpera,   Id.,  Ibid.,  pi.  zz*ii,  fi^.  57,  6S,  {d.  sxriit,  fig.  42,  pi.  mi, 

flg.  44. 
Solatia  globiaota.  Id.,   Ibid.,  pi.   zxvii,   fig.  60,  pi.   xxriii,  Affl.  40,  41,  pi. 

Kzxi,  fi^  40,  41,  43. 
Bolalia  daua.  Id.,  Ibid.,  pi.  xxvli,  flff.  62. 

BobUia  guaienta,  Id.,  Ibid.,  [d.  zxvii,  flg.  63,  pi.  xsviU,  flg.  34. 
Bolalia  rma,  Id.,  Ibid.,  l^.  xxvil,  flg.  54. 
KotdlM podtiriMKpAaJa,  Id.,  Ibid.,  pi.  zxvii,  flg.  55. 
IMalia  traeieol^at.  Id.,  lUd.,  pi.  xziii,  fig.  36. 
RotaliaperftnUa,  Id.,  Ibid.,  pi.  zxHii,  fig.  36,  pi.  xxix,  fig.  2. 
Soialia pntlaewuea,  Id.,  Ibid.,  pi.  xxTiii,  fig  37. 

Raialia  laxa,  Id.,  Ibid.,  pi.  xxviii,  fig  36,  pi.  xxix,  fig.  1,  pL  xxxi,  fig  43. 
Bolalia  eaUrttiU,  Id.,  Ibid.,  ^  xxTiii,  flg  39. 
aiMgeriita  rrdaeta,  BXADY,  1679.      (Jnart  Jonrn.  Micr.  ScL,  vol.iix.N.  S., 

p.  266. 
Qtabigerina  erdaera,  BBADT,  1864.     Report  OD  Fonun.  U.  H.  B.  Chklltaget. 

Zool.,  Tol.  ii,  p.  596,  pi.  Uxxii.    Foanl  spedmtiw,  fig. 

11,  a  -c. 

"Teat  rotaliform,  much  compreesed;  superior  foceflatteoedor 
only  slightly  t»nvex,  ioferior  side  depressed  towards  the  centre 
and  excavated  at  the  umbilicos,  periphery  obtose  and  lobnUtedi 
composed  of  abont  three  tolerably  distinct  convolatioiiB,  theoater 
most  consisting  of  from  five  to  seven  segments;  s^mente  relatively 
small,  snbglobalar;  apertures  opening  into  an  nmbilical  vesti- 
bale.    Diameter,  ^th  inch  (0.5  mm.)"    Brady  (loc.  oit.) 

Locality,  Meeker  eoanty,  Minn. 

This  species  is  very  abundant  in  the  boalder-olays  of  Minne- 
sota, but  the  specimens  we  examined  were  quite  fragmentary; 
perfect  examples  rare. 

Globiyerliia  buUoldec^  d'Orbigny. 

(Plato  HI,  fig.  13.) 

"Palyvior^  Tuberota  el  OlabMli/era,"  soLDANt,  1791,  T«atM«ogT^)*,  Tol. 

1.  pi.  2,  p.  117,  pi.  czxlil,  fig&  H,  I,  O,  P. 
Tetbe  hdterotm,  tie.,  Id.,  1796.     Ibid.,  to],  ii,  p.  20,  pi.  vi,  fligB.  dd.,  ee. 
OloNgerina  bvOoida,  D'OBBIOKY,   1826,  Ann.  Sci.  N«t,  Tol.  vii,  p.  377,  No. 

1.— Hodelaa,  No.  17  (yoimg),  and  Ho.  76. 
OUMfftriita  buUeidet,  Id.,  1639,  Fonm.  Am«r.  Herid.,  p.  37. 
GIM^na  bultaidt».  Id.,  1639,  Faram.  Caaarles,  p.  132,  pi.  ii,  flga  1-3,  K 
atotngerina  JUr«uta,  Id.,  Ibid.,  p.  133,  pi.  ii.  flgl.  4-6. 
Glabigerina  siplunnfera.  Id.,  1839,  Fonm.  Catw,  p.  96,  pL  it,  figg.  I&>ie. 
OlMgerina  buOaida,  Id.,  1646,  Far.  Fom.  Vien.,  p.  163,  ^.  ix,  fl|i.  44. 
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OlMftriwi  ameimrui,  RBUSS,  IS49,  Denkflclr.  d.  k.  Akkd.,  Win.  Wien.,  Tol. 

i,  p.  373,  pi.  slvif,  flg.  8. 
OlMgerimi  dipUulima,  Id.,  Ibid.,  p.  373,  pi.  zItU,  flff .  S,  10. 
GU^emM  dtprata,  ebberbkbo,  1AS4,   Hikrogeologle,  pi.  ziz,  Sg.  93. 
OMitrhta/otuclala  (pwn),  Id.,  Ibid.,  pi.  sxlt,  0%.  74. 
Oto%crJwi  cr«fv,  ehbenbkro,  1864,  Hikrogeologie,  pi.  zzvi.,  Ag.  44;  — pi. 

XXI,  fig.  36. 
GIMfftriiia  lUBata,  Id.,  Ibid.,  pi.  xivl,  fig.  46. 

OUiymM  UnuOa,  khkbibkbo,  1864,  Hikrogeolc^e,  pi.  xxztB.,  fifft.  6,  0. 
Plnalina  peroteras,  Id.,  1864,  Ibid.,  pi.  XX,  11.  flg.  16. 
FlMnahna  pertuta,  Id.,  Ibid.,  pi.  ixli,  fig.  75. 
nmafiM  Mffma,  Id.,  Ibid.,  pi.  xzt,  flg.  29. 
Sit^ia  rWii,  Id. .  Ibid . ,  pi.  xiiv,  flgs  36,  38. 
bMw  li^iatpim.  Id.,  Ibid.,  pi.  uIt,  fig.  39. 
£Matia  anond  (pua).  Id.,  Ibid.,  pi,  xiir.  fig.  40. 
Pttfc^emntmorphei,  Id.,  Itld.,  pi.  xxxt,  B,  flgl.  1,  2. 
eiMmentttmmm  aOantieum,  Id.,  Ibid.,  pi.  xxxv,  B.,  flga.  3,  4. 
Qbiiferina  bmBoidr;  KdBLBK  and  ZLIKOLI,  ISOS,  Tfe^jshiBblstt,  t,  d.  Bni- 
gerblb.  in  Wlolerthar,  pt  8,  p.  22,  pi.  iil,  flgt.  30,  31. 
GIttifenna  tam.ine»ti*.  Id.,  Ibid.,  p.  24,  pi.  lii,  fig.  26. 
OM^nn  bHttoUet,  avuBEL.  1668,  Abb.  d.  k.  bayer.  Akad.  d.  Wifs.,  II. 

cl,  Tol.  X,  p.  661,  pi.  ii,  flg.  106. 
GMferina  lOpigna  {7).  Id.,  Ibid.,  p.  661,  pi.  u,  fig.  107. 
OkbigeriiM  meama.  Id.,  Ibtd,,  p.  663,  pi.  ii,  flg.  109. 
Ftwmaiua  MowriFaiia,  ZHBKKB>BO,  1873,  Abfaaodl.  d.  k.  Akad.  Wlae.  Berlin 

(1872),  p.  388,  pi.  iii.  flg.  1. 
ftataUina  gtabigtriita.  Id.,  Ibid.,  p.  388,  pi.  ill,  flg.  3. 
ilmWma  wiegidopentat.  Id.,  Ibid.,  p.  388,  pi.  It,  fig.  7. 
Ptlcdnia pbttylrtrai,  Id.,  Ibid.,  p.  St'S,  pt.  iii,  flg.  14. 
Ariden^fira  ampkalittelnu.  Id.,  IHd.,  p.  388.  pi.  iil,  flg.  16. 
GIMferi»a  dttrita,  tkbqceh,  1876,  Anim.  NT  U  Plage  de  Dankerque,  Gmc. 

i,  p.  31,  pi.  IT,  fig.  4.  a-c. 
Gbbigfriaa  buUmda.  terqcev,  1875,  Anlm.  iv  la  Plage  d«  DoDkerqnc,  rase. 

1,  p.  31,  pi.  IT,  flg.  5,  a.  b. 
OUifer-MM  bnUoidrt,  bkady,  1879,  Quart.  Jonm.  Micr.  Sd.,  toI.  xix,N.  S., 

p.  71. 
Qlabiftrina  batloidn,  bbadt,  1884,  Beport  on  FoTam.  U.  M.  8.  CballeiiEer. 
Zool.,  Tol.  ix,  p.  593,  pi.  Izxix,  flgs.  3-7. 

"TcHt  spiral,  eabtrochoid;  snperior  fb«e  convex,  inferior  more 
or  leas  convex  bat  with  deeply  sankea  ambiUcns,  periphery 
romided,  lobnlated;  adalt  specimenH  composed  of  aboat  seven 
globose  Begmente,  of  which  fonr  form  the  outer  convolntion;  the 
apertures  of  the  individnal  chambers  opening  independently 
into  the  umbilical  vefitibale.  Diameter,  sometimes  ^th  inch 
(0.«3  mm.),  bnt  oftener  mach  less."     Brady  (loc.  eit). 

Lofality,  Meeker  connty,  Minn. 
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Glob^eiina  marslnata,  RenBs. 

(PlBt«IV,IIgS.20  22.) 
Rotalina  marginata,  BBU88,  1845,  Ventein.  bohm,  Kreid,  pt  i,  p.  36,  pl.iiii, 

fig-  *r 

Bo»aluta  tiutrginata,  joneb,  1853,  Ajin.  kod  Mag.  S»t  Hist.,  aer.  3,  io1.  zii, 

p.  241,  pi.  is,  Og.  7. 
AhuUmi  margittata,  bkcbs,  1854,  Denkscbr.  d.  k.  Akad.  Wibl  Wian,  toL 

Tii,  p  69,  pi.  sxvi,  Og.  ]. 
D(WmM)m  mar^'Hote,  Id.,  1854,  Sitinogsb.  d.  k.  Akad.  WLn.  Wieo,  toI.  lii, 

p.  12,  No.  2. 
Olobigeri»a  tuargxnaUL,  pakkeb  ftod  jombs,  1865,  Phil.  Trans.,  vol.  cIt,  p.3ff7. 
SotaUa  KKuyinato,  oumbel,  1870,  SLizangab.  d,  k,  bayer.  Akad.  Wi*.,  toI- 

ii,  pp.  283,  267. 
GtMserina  marginata,  BUES8,   1874,  Daa  Elbethalgebirge  in  SacbaKi,  9" 

TbeU,  p.  113.  No.  2. 
CHubigtrina  marginata,  BB.IDV,  187B,  QnarL   Jonin.  Micr.  8ci.,  toI.  xU,  N. 

8.,  p.  74. 
atobigtrina  marginata,  bbady,  1864,  Report  on  Fonun.  H.  H.  B.  CbaUengcr. 

Zool.,  vol.  ir,  p.  597,  wood  cat,  flg.  17. 

"TfiBt  rottilifonn,  macb  compressed;  superior  face  convex,  in- 
ferior &ce  also  convex  bat  with  a  sanken  ambilical  recees,  peri- 
pheral edge  thin  or  aubcarinate;  segments  nomerons,  five  or  six 
in  the  last  oonvolatioa,  the  onter  margin  of  each  s^ment  ex- 
hibiting a  well-marked  narrow  border;  aperi;are3  opening  into 
the  ambilical  veetibale.  Snrfiice  of  living  specimens  beset  with 
spines.  Diameter,  Ath  to  Ath  inch  (0.0  to  1  mm)."  Brady 
(ioc  cit). 

Locality,  Meeker  connty,  Minn. 

This  species  we  are  in  some  doubt  abont,  it  resembles  so  closely 
in  some  respects  G-linnaana,  whi\emotherBPiUvinulinamenJMrdii; 
bnt  the  weight  of  evidence  is  in  favor  of  O.  marginata.   Benas. 

Okbulina,  d'Orbigny. 
Orbnllna  nniwersa,  d'Orbigny. 

(Plato  IV,  flgs.  25-31.) 

'•Patjpwrpha  Spherule  cirrfa-,"  soldani.  1791.     Tntacec^rapbia,  vol.  i.  pt 

2,  p.  116,  pi.  cziz.  flgB  IS. 
OrtnMia  Hideena,  d'orbionv,  1839,  Furam.Caba,  p.  3,  pi.  i.  flg  I. 
Orbmlna  univerta.  Id.,  18:t9,  Foram.  Canaries,  p.  132,  pi,  i,  fig.  1. 
JVili'oIa  (Monoegalit}  nrcflla   EHBK.IBERa,  1854,  Hikrogralogie,  pi.  »i,  Sg-  ■- 
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Miliabi ^uerala.  Id.,  Ibid.,  pt.  xxxi,  Bg.  1,  ft.  b.  c 

OrMiM  gramtltUa,  vmr.   atm,  COBTA,  1856,  Attl  dell'  Aecad.  Foot,,  vol.  tu, 

p.  lis,  pi.  xj,  ftK.  3. 
OrMbut gntnutnta,  var.  areoliHa,  Id.,  lUd.,  p.  117,  pi.  xi,  fig.  4. 
Or«>Jtiu  %nirma.  Id.,  Ibid.,  p.  114,  pi.  xi,  Qg.  6. 

ftMriM  HBiMTta,  WILLIAUSON,  185B,  Bee.  For.  Gt  Br.,  p.  3,  pi.  1,  flg.  4. 
OrMiMK  jMiMfttte,  TESilUEU,  1862  Pomndu  Lias,  2<ew  mem.,  p.  432,  pi.  t, 

fig.  6. 
GMt^rriKa  (Orbulina)  unitv^wi,  OWEK,  1867,  Jonmal  Lino.  Soc.,  Lood.,  vol, 

ix,  Zool.,  p.  149,  pi.  V,  fig.  1. 
OMifcn'M  {Orbulina)  etmlinen*.  Id.,  Ibid.,  flga.  3,  4. 
GU^'m  (OrteJfna)  aeerota.  Id.,  Ibid.,  flg2. 
OrtetiM  HiuMTM,  BRADY,  1869,  Qtuu-l.  Jonni.  HIcr.  Soc.,  vol.  zlx,  N.  S., 

p.  76. 
OrhiUiiui  Munrto,  Id.,  1884,  Seporton  Poraia.  H.  M.  8.  Chftllenger,  Zool., 

vol.  ii,  p.  006,  pb.  Ixzviii,  Izxxi,  Bgi.  8-2«,  pi.  Ixxxil, 

flg.  1-a 

GoKrio  character.  Shell  free,  regular,  splierical,  lioUow;  per- 
forated by  innamerable  very  minate  foramina,  visible  only  under 
a  high  magnifying  power,  septal  orifice  Bingle,  small,  sitoate  at 
some  point  on  the  periphery  of  the  shell;  withoat  any  marginal 
prelection;  often  invisible.* 

4we.  dtar.  Spherical;  parietes  minntely  grannlar,  of  a  pe^e, 
grayish-yellov  hne.  Textare  fin^y  arenaceoos.  Septal  aperture 
small;  normally  roand,  bnt  n^ually  irregnlar,  and  sometimes  en- 
tirely closed  up  by  the  inspissated  gelatinous  saroode,  so  as  to  be 
inTidWe.    Diam.  ^ — ^.* 

Locality,  Meeker  county,  Minn. 

It  is  a  very  cosmopolitan  species,  being  fonnd  very  abundantly, 
both  living  and  fossil. 

Several  of  the  specimens  figured  by  us  seem  to  be  covered  with 
minate  spines,  as  heretofore  spoken  of  by  other  writers. 

Snb- Family  3. — nommdlitin^e. 

Operculina,  d'Orbigny. 

Opercultna  complanata,  Defrance,  sp. 

(PlBtelV,  fig.  35.) 

"OfmutuM   inimum,"     PLAKCU8.   1739,    Concb.   Min.,   p.  18,  pi.  iii,  fig.   1, 

A.  B.  C. 
Inbnli'la nmplana/n,  dbfbance,  1822,  Diet.  Sci.  Nat.,  vol.  xxv.  p.  453. 

■  »il!tiiBMn-j  RreiU  FbramliUfiTa  G.  S.  IM7. 
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Lf»tie»lil«  etmplaitala,  babtxrot,  1625,  Hem.  OmI.  Env.  BordMnx,  pt.  i,  p.  18. 
Opereulina  eot^nata,  d'drbiqny,  1S26,  Aon.  8d.  Nat,  toI.  Tji,  p.   381,  pi. 

xiv,  flgB.  7-10,  Hodele,  No.  HO. 
Opavulma  atnwuHtra,  lkymibie,  1846,  Hun.  Soc.  0«ol.  Fnnce,  mr.  S,  T<d.  i, 

p.  35g,  pi.  zlil,  flg.  11,  s.  b. 
Optreutina  eom^lanala,  butineveb,  1860,  Bchw«iier  NDiiimtilit«n — teiTAia,  p. 

108,  pi.  1*,  flg.  66. 
Opereuiitia  arabiea,  CASTBB,  1853,  Joum.  Bombft;  Br.  R.  Aaialic  Soc.,  vol.  \y, 

p.  437,  pi.  ziiii. 
Opereutiiui  hardwi,  D'abchiac  Bud  BAiNi,  1853,  D««cr.  ADim.  Foaa,  da  gronpc 

Dommalitiqiie  do  l'Iiid«,  p.  34G,  pi.  xxxv,  flg.  6,  ft.  b.  c. 
Oprrmltiui  aymflanala,  PABKtB  Mid  JOKES,  1861,  Ann.,  And  Hag.  N>t.  Hist., 

aer.  3,  toI.  vlil,  p.  229. 
OpereuHna  lUdtri,  KAVPHANN,  166T,  0«ol.  Bcschreib.  dea  PiktUB,  p.  151,  ^ 

ix,  flga.  1.  3. 
OperaUitta  titargitiafa.  Id.,  Ibid.,  p.  152,  pi.  ix,  Ag.  4. 
OprmUina  eompUiiuita,  MOEBIt'S,  1880,  Forani.  von  Hanritina,  p-  104. 
OpennUina  amplatuita,   BBADY,  1884,  B«port  on  Fonun.  H.  U.  S.  Chftlloiger. 

Zool.,  vol.  iz,  p.  74S,  pi.  ciii,  flgi.  3,  4,  5,  6. 

OpercuUna  <M>mplanata,  rar.  granalosa,  Leymerie. 

(PUt«II,  fig.  36.) 

AntpkUtegina  fiatriatm,  d'obbiony,  1826,  Auu.  Sci.  Nat.,  vol.  vii,  p.  304,  Na 

7  (nAme  ontj],  fide  ReDM. 
OpaviUina  granulota,  LsrHCBtK,  1846,  Hem.  Boc  Geol.  Pnnce,  ser.  3,  vol.  i, 

p.  359,  pi.  xiii,  flg.  12,  a.  b. 
Aatplti»iegii»a  JIatriaun,  BEUBS,  1861,  S.lAiuigBb.  d.  k.  Ak.  WIas,  Wien,  vol,  zllv, 

p.  306,  pi.  i,  figa.  10-13. 
Opereulina  imgularU,  BEUSS,  1864,  Denkachr.  d.  k.  Acad.  Wiaa.  Wlen,  vol.  xxlii. 

p.  10,  pi.  1,  figa.  17,  IB. 
OperrvUna  granulaUi,  oumbbl,  1868,  AbbABdL  d.  k.  bajer.  Ak>d.  d.  Wiai.,  II. 

cl.,  vol.  z,  p.  663,  pi.  il,  Bg.  Ill,  A.  b. 
(^tereulina  var.  grmaiiom,  BBadv,  1884,  Bcporl  aa  Fomm.  H.  H.  S.OuJlenger. 

Zool.,  vol.  ii,  p.  743,  pi.  cxii,  Aga.  6,  7,  9,  10. 

Afi  there  seem  to  be  some  doabt  and  difference  of  opinion  in 
regard  to  tbiB  Bpecies  and  variety,  we  will  only  andertake  to  give 
the  generic  description  given  by  H.  B.  Brady. 

The  test  of  the  typical  Opercviina  is  a  thin  complanate  disk, 
composed  of  three  or  fonr  broad  convolationa,  symmetrically  ar- 
ranged, and  eqnally  visible  on  both  faces.  The  central  portion 
of  the  disk  is  osnally  somewhat  thicker  than  the  onter  whorls, 
and  not  nnfrequently  almost  umbonate ;  the  earlier  convolutions 
are  more  or  less  embracing,  the  later  whorls  evolnte.  The  seg- 
ments are  nsnally  very  nnmerons,  of  gradually  increasing  size, 
and  typically  very  short  in  the  direction  of  growth,  as  compared 
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Fig.  6.     LingtUa  eaJwiMf,  magnified  foar  diameters. 

a,  impreMion  of  tbebeak  of  tbe  loDger  Talve  (concave). 
h,  impreorioQ  of  the  Bborter  valve  (concave),  e,  convex 
Bnrface  of  a  small  specimen,  i,  concave  impreeeion  of 
the  limger  (?)  valve. 

Fig.  7.    Pandotidei  iaritri,  natund  sUe.. 
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Fig  e.  (X4) 
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PLATE  II. 

Elephantiiie  molar,  upper  rarCtce.- 
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Plalc  It  13*  Anitual  Btfiort  GaelafiailaHdSalurallRitoTySurvryufMinivsota. 
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PLATE   ni. 

Pigs.     1-6.  Teitnlaria  fjloboloea.  Ehrenberg 

Figi.     6,7.  TextnUria  agglntinane,  d'Orbigny... 

Fig.  8.  Twttalaria  tnrris,  d'Orbigny 

Fig.  D.  Spiroplecla  junericanft,  Ehrenberg... 

Fig.         10.  Gandrjina  pnpoides,  d'Orbigoy 

Fig.         11.  BnlimiDapopoldea,  d'Orbignj 

Fig.         12.  Bolivina  pnnotata,  d'Orbigny 

F^g.         13.  Globigerina  bnlloides,  d'Orbigny 

Figs.  H-16.  Globigerina  tretaceB,  d'Orbigny 

Fifpt.  17, 18.  GlohiKerina  «p.  (?) 
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PLATE  rv. 

Fi^l9,23,24.     Globigerins  cr«t>cn,  d'Orhigny 171 

FipL       20-22.     Globigerina  mmi^iutB,  Reow -  174 

Fi^       25-31.     Orbnliiu  nniTena,  d'Orbigny „  174 

Figi.  33-34,  38.     Lagena  &r(Hci-piuict>t»,  Brady 170 

Fig.  35.     OpercolinA  oompUnate,  Defnmce,  ap -  17S 

Fig.             36.  Opeieolina  eomplauata,  var.  gnauloaa,  Leyinerie..—  ITS 

Fig.  37.    UTjgBrina  canarieiiaiii,  d'Orttigoy ITI 


dbvGoogle 


n^D-:  IV  a*Annuai'IUfHW* 


GHtagifai^  oiviSaturaL  History  Sumy  of  MumMoitt. 


D,B,i,.ab.Google 


dbyGoogle 


STATE  GEOLOGIST.  177 

with  their  width  radially ;  they  are  for  the  most  part  produced 
on  a  nniform  plan,  bat  near  the  flnlBh  are  often  irregular,  both 
afi  to  Bbape  and  size  (PI.  oxii,  &g6  3,  4  and  6).  The  exterior  is 
sometiffleB  Bmooth ;  bnt,  more  freqnently,  either  the  sctaree  or 
the  snrfooe  of  the  chambers,  or  both,  are  ornamented  with  exog- 
enooB  gnuialee,  papillEe  or  taberclee,  which,  as  a  mle,  are  more 
strongly  developed  near  the  centre  than  on  the  later  whorls ;  and 
In  the  Bmall,  northern  variety  of  the  genus,  Uie  septal  lines  and 
peripliery  are  distinctly  limbate.  The  general  aperture  is  a 
straight  or  slightly  cnrved  fissure  at  the  inner  margin  of  the 
final  segment,  close  to  the  periphery  of  the  previous  convolution; 
but  the  test  has  f^^uently  also  a  nomber  of  secondary  oriflcefl, 
in  the  form  of  small  oircnlar  pores  on  the  foce  of  the  terminal 
segment.  The  septa  ace  double,  and  the  skeleton  is  furnished 
with  a  system  of  canals,  the  general  features  of  whidi  are  anal- 
ogoos  to  that  of  2fummulUes. 

Loosiity,  Meeker  county,  Minn. 
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NOTES  ON  THE  MAMMALS  OF  BIG  STONE  LAKE 
AND  VICINITY. 


BY  O.   L.   HEBEICK. 

The  r^OB  about  lakes  Big  Stone  and  Traverse  is  iDteresting 
not  only  &om  a  geological  staodpoiiit  bat  in  its  &anal  relations. 
We  here  find  the  approximate  limit  of  several  distinct  faonal 
areas  and  are  not  disappointed  in  expecting  transitional  forms 
and  the  material  for  deciding  several  interesting  qaeetions  in 
systematic  zoology-  It  is  not  the  present  pnrpose  to  anticipate 
the  remarks  which  may  be  offered  npon  this  subject  in  the  final 
report  on  the  MammdU  of  Mmnesola,  now  approaching  comple- 
tion and  which  will  be  submitted  in  September,  1885;  bat  it  may 
be  interesting  Co  offer  a  few  facta,  which  will  hereafter  be  given 
more  in  detail,  in  order  to  secure,  if  possible,  the  co-operation  of 
collectors  in  accnmnlating  additional  data.  We  shall  find,  then, 
in  the  immediate  vicinity  of  Big  Stone  lake,  species  belonging 
strictly,  first,  to  the  plains  of  the  far  west,  second,  to  the  prairie 
r^on  of  the  south  and  east,  and  third,  to  the  woodland  re- 
gions lying  north  and  east.  For  example,  we  here  find  associated 
in  seeming  agreement  snch  animals  as  the  mole  monse  of  the 
plains,  a  variety  of  the  common  prairie  Vesperimvt  michiffanentM 
or  Michigan  mouse,  the  Sonora  deer  mouse  (Vesperimiu  sanwi- 
enMs),  the  red-backed  monse  {Erotomys  rutiiua,  gapperi),  the 
woodland  Zapvx  kudaoniw  or  Jumping  mouse,  and,  of  late  also,  a 
few'forerunaers  of  the  domestic  mouse. 

The  following  list  embraces  all  the  mammals  at  present  known 
tA  inhabit  the  district  in  qnestion,  with  such  notes  as  seemed 
worthy  of  record  at  this  time: 
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1.    Caais  lupus,  L.    Wolf. 

2.  Cania  latrsns.  Say.    Cojoto. 

3.  Vulpea  vulgaritt,  Flem.    Fox. 
4.    Putorius  lutreolua,  Cnv.    Hlnk. 

5.    Taxldea  amerlcana,  Bd.    Badger  (?}. 

e.    Mepbttis  meptaltlca.  Shaw.    Sknnk. 

7.    Lutra  canadenslH,  Sabine.    Ott«r  (?}. 

S.     Procyon  lotor,  Storr     Raccoon. 

9.    Antllocapra  amerlcana,  Ord.    Pronged-honied  antelope. 

The  last  occurrence  of  the  antelope  on  the  Minnesota  side,  of 
vhicb  I  conld  learn,  wa&  in  1881,  when  one  was  shot  six  miles 
north  of  Brown's  Valley,  Traverse  county. 

10.    VespertlUo  subulatus.  Say.    Brown  bat. 

In  passing  over  the  many  granitic  and  gneieeic  masBes  which 
Hhonlder  their  way  through  the  surronnding  drift  in  the  imme- 
diate valley  of  the  Minnesota  river  a  few  miles  below  Ortonville, 
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lA.    SpermophUos  tridecemllneatiiii,  Uitcb. 

The  striped  gopher  is  ezcesairely  abnndant  and  in  some  aea- 
Bons  canses  great  havoc  in  the  wheat  as  veil  as  com  fields.  It 
dwells  on  the  prairie,  while  the  next  is  equally  abundant  where- 
ever  a  denser  growth  of  grass  or  trees  fiimisheo  it  a  snitable  re- 
treat. 

16.  Spermophilus  franklloi.  Sab.    Onrgtqiher. 

This  species  was  found  in  greater  abundance  near  Brown's  Vd- 
ley  than  elsewhere  in  Minnesota.  It  is  entirely  withoat  fear  and 
will  take  a  place  at  the  camper's  table  if  anmolested,  partaking 
of  fish  or  fowl  with  no  manner  of  diffidence. 

17.  GeomyB  bursarlos,  SIuw.    Poached  gopber. 

Odt  most  earnest  endeavors  hare  failed  in  ueciuing  a  specimen 
of  Th<momy»  in  Minnesota,  although  we  had  reason  to  expect  its 
occurrence.  The  Geomys  of  Brown's  Valley  and  Moorhead  are 
typically  the  above  species. 

18.    Zapus  hodsonioSt  Zim.  Junping  moau. 

It  was  with  considerable  surprise  that  the  fiist  specimen  of  this 
species  as  yet  seen  in  Minnesota  was  captured  at  Brown's  Valley 
in  an  oasis  of  the  prairie  region.  The  specimen  was  so  nnsos- 
pecting  that  it  was  easily  taken  with  the  bare  hand,  and  most 
have  long  lived  in  undisturbed  quiet  on  the  shores  of  lake  Trav- 
erse. 

19.    Hus  niusculus,  L.    DomwUc  moiue. 

A  few  specimens  of  a  very  yellow  mouse,  otherwise  resembling 
the  common  moose,  were  taken  on  the  shores  of  Big  Stone  lake. 

20.    Vesperimnit  sonoriensis,  Le  Cbnte. 

With  some  d^ree  of  surprise  all  the  deer  mice  of  the  region 
in  question  were  found  to  be  in  size  and  (less  distinctively)  col 
oration  identical  with  the  Sonora  mouse.  Of  a  considerable 
series  not  one  has  a  tail  over  2.60  inches,  or  a  hind  fixtt  over  .87. 
while  the  prevailing  measurement  of  the  former  ts  2.40,  and  of 
the  latter  .70.  The  colors  are  lighter  and  less  conspicaoos  than 
iu  the  deer  monse,  and  the  white  parts  encroach  more  upon  the 
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doreal  area,  while  tbe  brown  portion  of  the  tail  is  a  narrow  stripe 
only.  Besides  these  differences,  in  the  whole  anterior  portion 
the  pelage  is  siited  over  with  whitish,  giving  it  a  grayish  tinge. 

21.    Vesperimus  mictaiganensis.  Anil.  &  Bach. 

This  speciee,  which  in  the  eastei^  part  of  the  state  is  not 
abnndant,  is  the  most  common  form  along  the  npper  coarse  of 
the  Minnesota  river.  It  appears  in  a  gray,  almost  varietal, 
phase  qnite  different  in  appearance  Arom  the  eastern  examples 
of  tiie  same  species. 

22.    Onychomys  leucogaster,  tkt.  palliduB,  w.  □. 

A.  variety  of  the  mole  moose  hitherto  nndeecribed  is  fiilly 
treated  in  the  note  at  the  close  of  this  paper. 

23.    Erotomys  rutllns  vbt.  gapperf.  Vigors. 

The  red-backed  mouse  is  by  no  meajis  rare  in  the  copses  aboat 
the  lakes  and  along  the  Minnesota  river. 

[24-26.  Both  Arvicola  au^enu,  Le  C,  and  Syjuiptomys  cooperi, 
Bd.,  mnst  be  fbnnd  in  the  region  mentioned,  or  not  &r  from  it, 
bnt  no  examples  have  as  yet  been  fonnd  in  Minnesota.] 

26.    Fiber  zibetblcus,  L.    Maakmt. 

The  masqnasb  is  nowhere  more  common  than  in  the  prairie 
pools  of  the  Boathwest.  Were  the  tar  of  more  than  a  nominal 
valne  tbe  trapper  wonld  find  profitable  employment  here.  Upon 
the  baitks  of  tlie  Mim>e8ota  river  well  beaten  trails  show  where 
the  animals  leave  the  mnddy  banks  where  their  dens  are  made, 
for  the  swamps  adjacent. 

27.    IiCpus  sylvaticuB,  Btab.    Gray  mbbft 

This  species  is  excessively  abundant  in  the  low  gronnd  along 
the  npper  Minnesota. 

28.     Iiepns  campestrlH,  Bach.     Piairie  ban. 

Qaite  common  in  winter,  bnt  it  is  seldom  seen  in  sammer. 
Universally  called  "jack  rabbit." 

To  the  above  list  which  is  necessarily  only  fragmentary,  is  ap- 
pended a  detailed  description  of  Oni/chomys  paUidua. 
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Genua  Onychomys*  Baird. 
MOLE    MIC£. 

This  geaofi  is  of  particular  intereat  inasmncli  as  it  contaios 
tliree  varietiea  of  mice  wbich,  from  their  ioacoessable  BtatioD  and 
sedoded  habits  have  seldom  gained  admittance  to  natural  his- 
tory mnsenms,  or  received  the  attention  of  naturalists.  This  in- 
terest is  enhanced  by  the  tact  that  the  geuns  is  evidently  very 
closely  allied  to  Ve^erimta  but  has  devdoped  in  a  direction  en- 
tirely different  from  that  gronp;  and  its  species,  externally  and 
in  habits,  vary  greatly  from  the  deer  mice.  Fosaorial  prairie  or 
desert  animals  living  largely  on  insects  might  be  expected  to 
differ  greatly  irom  snch  saltatorial  and  gramnivorons  animals  as 
Vesperimus  contains. 

The  mole  mice  are  distingoished  from  their  relatives  by  the 
compact  arvicoline  form,  short  tail  and  hind  legs,  veil  developed 
anterior  extremities  with  fbssorial  claws,  and  the  soft,  mole-like 
character  of  the  pelage.  The  hasty  observer  would  refer  the 
animal  to  ArmcoUme  rather  than  to  the  sigmodont  Murium;  indeed 
Prince  Maximilian,  who  was  the  first  to  me^  the  genus,  r^erred 
the  O.  leucoffoeter  to  Sypit^ieut.  As  we  have  specimens  of  none 
of  the  genus  except  O.  leucogtuter,  var.  paBidut,  the  reader  is  re- 
ferred to  the  discussion  of  that  variety  for  a  description  of  the 
anatomical  pecaliarities.  It  seems  that  in  view  of  the  many 
points  of  divergence  in  structure  and  habits,  there  should  be  no 
hesitation  in  separating   the  mole  mice  generically  from  the 


Onychomys  leucoKaster,  HutmiliMi.    Huaoori  Hol«  monae. 

Bjipudatit  Imeagaiier,  ■uiimLuir,  BelM  In  dM  loiwre  Nord  Anarlca,  IHI. 
jriitiniiKniHaufiiAnDiiBaMiDdBACKBAH,  QuBd.H.A..  ISM. 
iTHprrMtyi  {OmgeAemyi)  leioifiutor,  BjOBD,  Mbid.  N.  A.,  1S57. 

Coun,  Preo.  Acad.  N.  S.  Phllt^  lS?4i  Monogt.S.  /i-Ba- 
dcntU,  1877. 
Bi^Kmn^i  ImcBfoMtr,  UiiimuAV,  Anh.  f.  SUaif.  iHll,  IMl. 

The  single  species  thus  for  found  under  the  geuns  Onyahomyt 
has  differentiated  into  three  more  or  less  distinct  geographical 
races  or  varieties.  Of  these  but  one  is  ibnnd  in  Minnesota,  and 
that  only  upon  the  western  boundary  and  a  very  short  distance 
east  of  it. 

The  typical  form  is  stated  to  be  restricted  to  the  npper  MisBonri 
river  region,  and  is  described  as  follows: 

"Color  above,  grayish-brown,  passing  into  yellovish^red,  and 
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finally  into  a  stripe  of  falTOoH  on  the  Btdee.  Feet,  indading 
ontCT  fiarfiice  of  the  fore-arm  and  under  sarface  of  the  body  and 
tail,  white." — Baird, 

"Beneath,  snov -white ;  above,  monse- brown,  with  darker  dor- 
sal area.  Tall  twice  the  hind  foot  or  leee ;  mnoh  less  than  half 
the  head  and  body.  Fore  fbot  more  than  half  the  hind  foot. 
Ear  about  .50  high." — Ooaes. 

"The  chief  diBtingnishing  feature  in  coloration,  as  compared 
with  Ee^teromyg  kaeopus,  is  the  mostly  white  mnzzle." — Ckmes. 

The  following  measurements  from  TTo.  7,492,  of  the  National 
Hnseani,  are  selected  as  &irly  illustrating  the  proportions.  Nose 
to  tail,  4.26;  tail,  1.65;  hind  foot,  .88;  fore  foot,  .60;  nose  to  eye, 
.60;  nose  to  ear,  1.00;  ear,  .50.  The  skall  of  a  somewhat  smaller 
Bpecimen  measured  1,07  (Cones). 

Onychomys  leucogaster,  tot.  torriduH,  Oaatm, 

Was  founded  upon  a  single  alcoholic  specimen  from  Arizona,  which 
differs  in  having  rather  larger  ears  and  tall,  and  smaller  fbre 
feet  The  colors  are  warmer.  The  following  is  Dr.  Coues'  diag- 
Doaie: 

"Beneath,  tawny-white  (t);  above,  brownish-ftilvous,  with 
no  darker  dorsal  area.  Tail  about  two  and  a  half  times  the 
hind  fbot ;  almost  half  as  long  as  head  and  body.  Fore  foot  half 
the  hind  foot.     Ear  aboat  .76  high." — Couet. 

Without  discussing  the  characters  on  which  this  vari^y  Is 
ronoded,  we  may  remark  that  in  the  only  form  which  we  have 
Ken  the  proportional  length  of  the  tjajl  and  limbs  was  found  to 
be  subject  to  considerable  variation,  and  that  even  while  the  ex- 
act pattern  of  coloration  was  maintained.  Cones  gives  the  fol- 
lowing measurements  of  the  specimen  described:  "  Nose  to  tail, 
3.T6;  tail,  2.00;  hind  foot,  .80;  fore  foot,  .40;  nose  to  eye,  .60; 
nose  to  ear,  .95;  ear,  .70. 

Onyctaomys  leucogaster,  var.  pallidus,  tu.  n. 

TTiis  variety  is  based  upon  a  series  collected  near  the  sonrces 
of  tiie  Minnesota  river  and  the  Bois  des  Bionx  river  in  Dakota, 
which  differs  so  completely  in  coloration  from  either  of  the  above 
varieties  as  to  be  entirely  incompatible  with  any  description  as 
yet  given  of  O.  leaoogaster;  while,  at  the  same  time,  preserving 
the  essential  characters  of  the  species.  Upon  first  encountering 
the  form  while  encamped  on  the  shores  of  lake  Traverse,  the 
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writer  was  at  a  loss  to  claSBiiy  hu  find,  for,  in  coloration  and 
form,  it  entirely  differed  from  any  description  or  figure  known 
to  him.  It  was  at  once  set  down  as  an  Arvicola  on  the  strength 
of  its  compact,  obtuse  form  and  harrowing  habit,  although  the 
large  ears  and  a  certain  vagne  snggeetion  in  the  appearance, 
hinted  at  HaperomyB.  It  was  necessary  to  examine  the  teeth  be- 
fore conviction  was  reached  that  we  had  to  do  with  a  hespero- 
moid  type.  The  mole-like  appearance  and  habit  at  last  fanushecl 
memory  with  the  clae,  and  we  recognized  oar  capture  as  Ony- 
chomya. 

It  will  be  most  satisfactory  to  transcribe  the  description  made 
in  oar  diary  from  the  recently  killed  specimen  as  being  quite  on- 
prejadioed  by  thought  of  oomparison  with  other  species. 

Description  of  No.  103,  collected  July  4,  1866. 

"Color  nowhere  other  than  black  and  white  or  a  mixture  of 
the  two.  Base  of  fhr  ererywhere  ashy  gray.  Above,  black  and 
white  most  intimately  mixed  bo  as  to  produce  the  efi^ct  of  a 
whitish  reflection  lh>m  black  far,  thas  resembling  a  mole.  On 
the  sides  the  white  tips  are  more  nnmerous  among  the  haiis 
BO  that  the  color  is  lighter,  but  the  for  is  so  fine  that  the  pelage 
would  not  be  called  grizzled.  Under  parts  very  pore  delicate 
white  (soft  looking)  bat  sparsely  sown  with  the  black-tipped 
hairs.     Soles  hairy.     Tail  not  distinctly  bi-color." 

There  is  a  dark  ring  aboat  the  eyes,  the  white  of  the  lower 
parts  embraces  the  lips  to  the  nostrils  and  the  muzzle  is  hoary. 
The  lip  is  cleft  and  the  fur  about  this  cleft  is  long  and  hangs  over 
like  a  monstache.  The  Air  is  close  and  dense  about  the  small 
nasal  pads.     The  insldes  and  veins  of  the  ears  are  silvery  white. 

The  tail  is  terete  and  very  closely  hairy  exoept  at  the  tip  which 
is  as  naked  as  in  Geomya,  and  is  gradually  reduced  in  size  from 
the  middle  to  the  apex.  The  vibrissse  are  unusually  fine  and 
long,  reaching  beyond  the  apex  of  the  ear  and  are  of  ancertein 
color,  really  black,  but  so  polished  as  to  appear  partly  white. 
The  sole  is  very  densely  covered  with  fine  close  hairs,  and  there 
are  but  four  tubercles.  The  ears  vary  in  length,  but  seem  to  be 
intermediate  between  the  varieties  above  mentioned. 

O.  jHiUidua  burrows  on  the  sandy  prairies  and  seems  to  be 
largely  diarnal  in  habit.  We  know  little  regai-ding  its  habits, 
bat,  inasmuch  as  its  stomach  was  found  filled  with  the  remains 
of  grasshoppers  and  other  insects,  we  are  jostifled  in  claiming 
thE^  tfae  suggestion  of  a  largely  insectiorous  diet  offered  by  the 
dentition  is  borne  out  by  actual  observation.     The  coloration 
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must  be  inflaeoced  by  .the  oonstant  exposure  which  a  chase  of 
djnmal  insecte  makee  oeceBsary  upon  the  open  plaiuB;  and  the 
short  and  neu-ly  naked  tail  are  Buggefitive  of  the  foasorial  habite. 
Hie  follOTiDg  table  gives  all  the  d^ails  at  command  concern- 
iDg  the  proportions;  and,  as  all  the  measaremeats  were  made 
with  great  care  npon  recently  killed  specimene,  may  be  trosted 
as  thorooghly  reliable. 
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(Mmlo^  of  OayeAomyt  paOdMt.     (So.  106.) 

We  shall  present  our  material  in  the  form  of  a  comparison  of 
the  skeleton  with  that  of  T.  leucqpus  ob  the  most  typical  and 
readily  obtainable  example  of  Vesperimus,  "While  much  resem- 
bling  that  of  V.  leucopwa,  the  aknll  is  heavier  and  lees  slender. 
The  facial  portion,  particniarly,  is  shorter  and  blunter.  The 
cranial  portion  is  more  capacioos  and  shows  a  greater  develop- 
mentof  the  parietals.  Greatest  length,  1.40;  width,  ,58;  width 
BcroflB  parietals,  .63;  length  of  nasals,  .37;  fi-ontals,  .31;  parietals, 
.18.  The  nasate  project  lees  beyond  the  incisors.  The  prepala- 
tine  foramen  is  much  wider  than  in  V.  letusopvs.  The  molars  are 
larger  th&n  in  any  Veaperimus,  although  the  third  pair  are  more 
dininntive  than  in  the  actually  smaller  V.  leucopw.  The  teeth 
are  peculiar,  especially  for  tbeir  very  sharp-pointed  angular 
prominences,  which  project  out  far  from  the  crown  of  the  tooth. 
The  pattern  is  the  same,  but  the  appearance  presented  is  very 
different.  The  basis  cranii  is  broader,  while  the  proportion 
of  the  parts  is  otherwise  scarcely  different.  Length  of  basi-oo- 
eipiUl,  .1$;  molar  series,  17;  width  of  foramen  magnum,  .20. 
Tile  lower  jaw  is  chiefly  remarkable  for  the  great  development 
of  the  coroDoid  process,  which  in  Veaperimut  is  a  minute  hook, 
hot  here  is  large  and  strongly  curved,  extending  nearly  as  far 
backward  as  the  condyloid.    The  angle  of  the  mandible  is  as  in 

There  are  seven  cervical,  thirteen  dorsal,  six  lumbar,  three 
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sacral,  and  serenteen  caudal  Tertebrte — forty-six  in  all.  The 
candsl  series  raeasares  1.7S,  the  sacral  .36,  the  liunbar  .70, 
and  the  dorsal  about  .90.  The  acapnia  is  larger  in  propor- 
tion, in  harmony  vith  the  greater  development  of  the  arm  in 
general,  bat  has  the  same  form.  Length,  .54;  width,  .26.  The 
humems  is  .55  long,  and  is  proportionately  mach  heavier  than 
in  Teaperimus,  but  the  saperlority  is  more  clearly  seen  in  the 
forearm.  The  radios  is  .63  long,  while  the  olecranon  prooeas  of 
the  ulnar  is  annsnally  stttrng.  A  general  heaviness  oharacter- 
izee  the  bones  of  the  hand.  The  hind  limb  is  remarkable  for  the 
heavy  and  short  bones  composing  it.  The  femnr  is  .70  long,  the 
tibia  .75,  and  the  longest  metatarsal  .30,  while  in  F.  lewopaa  these 
parts  measure  .60,  .80  and  .35.  In  this  species  only  .30  of  the 
fibnla  is  united  with  the  tibia,  while  in  V.  leuoopus  nearly  .40  of 
its  length  is  fused.  We  find,  therefore,  only  a  circnmstantial 
confirmation  of  the  view  gained  by  external  examin^on. 

Note.— MeuDnmcDl*  all  la  InchM  and  deeiouli. 


ERRATA   FOR  THE  GEOLOGICAL  REPORT. 


Page  66,  ftfth  line  ftma  bottom,  for  heo  nad/owr. 

Page  Tl,  the  flnt  line  shoDld  be  tismifened  to  the  bottom  of  the  page. 

Page  149,  foorteeutb  line,  before  Leidg  itaert  to. 

Page  171,  seventh  line  from  the  bottom,  for  II  read  IV. 

Page  178,  twenty-first  line,  for  n  read  IV. 


idbvGoOgle 


INDEX  OP  THE  GEOLOGICAL  RII 


Additional  rock-aamplnk 

AggregBte  prodaot  of  fiTO  mincB , 

AnklyMH  of  lion  dtob. 

Axa^j^  at  biuM,  Homboldt  H*lt  well. . . 

AikklTBlBaf  SUaaiMippi  -water 

Ancient  gneitB,  the,  ofEmmoDB 

Animikie,  group,  the 

Annelidflp« ->.•...•.. ...•■ 

Antiloo»pra  americMM. 


Arctueologica]  specimena-.. 

Armatooiig  mine,  the. 

Artwian  wella. 

Artiflcial  moimdi 

AiTOniaD.  the- 


Bald  moontaui  trilobitea.- 

Bubw,  Mi.  a.  W. 

BMeof  the  EeweeiMwiaa 

Beaver  bar— 

Bechdolt,  Prof.  A.  F. 

Boonett,  Mr.  C.  H 

Bcnaon,  flat  oonntrjat. 

Big  atone  lake— aoAlTsia  of  water... 


Billing  Mr.,  on  the  Cailxaiiferoiu  in  Manitoba... 

Blach  mica-elate  group 

Blachalate,  the,  of  Emmoua.- 

Bloomington,  111.,  claja  from 

Bine  moonda,  the._ 

Bloe  Earth  coon^,  uotee  on 

intergladal  peat  in 

cbi:r)iii> 

cement. 


idbvGoogle 


THIBTEENTH  ANNUAI.  BEFOBT 


Baud  of  ngenta. 

BoliTim  pnnctoto. 

Books  added  to  mrvejr  libruy. 

Bottomland  of  the  Stoiis  riv«r. 

BooldflT-di^Ta,  notes  ML. _ 

of  Chicago. 

from  BIoomingtMi,  lU. 

&om  Nebruka- 

ftom  Meeker  oonnl; 

ttom  Uanitoba. 

ttnm  Sontb  Saakatohewan 

KoitDng  mlus,  the 

Bilck  at  Glenwood 

Brooks,  T.  B. 139,  130,  l; 

BniwDBTtlla. 

Brnle  mannt^ 

Bnlimlna  pnpoidet ........4.................. -•...•. 


Cabbage,  the  inseots  i^joriou 

Plnda 

PlntoUa 

Zebn  worm 


c 


tlie,  harlequin  bng 

flea  beetles. 

Caldfiuviia,  nnaonfonnable  on  the  Thconic-... 

Cuey,  Mr.  W.  W 

Call,  Mr.     Stone-qnanj 

Catliiiite  —  fossils  in. 

Cement  at  Haakato 

Ceramica  picta 

ChemiBUr  repi^ 

Oolleetltai  of  plants 

Contonr  of  Minnehaha  oonnty,  Dakota. 

Cotton  centennl&t  exhibit. 

CtetaceoDS  cla7 

Cretaceoos  shsle. 

CretaceooB  foraminifera 

CriDceris  Htriolata. 

Crystalline  rocks  of  the  nwthwsst. 

Capriferana,  the. 


r> 


Dana,  Prof  J.  D 

Dawson,  Sir  J.  W  .... 


dbvGoogle 


BTATB  OEOLOQIBT. 


Diiraon,  Di.  a«o.  M^ 

"DcQla,  the,"  in  tbeSimu  river 

"Derib  gulch,"  the_ 

Devonuui  ebalee,  the- 

ZHoiyte  at  Sauk  Centra. 

Dictribntion  of  the  finftl  report 

Dodge,  Prof,  J.  A 

DriA,  the,  between  Minneapolia  wad  St  Clond.... 

Drift,  the,  north  of  lake  Snperior  

Drift  blnfli  in  Pope  coantr .'.... 

Drilling  Tiom  deep  wells. 

Da  L&tli,  Sieor,  onialt  in  Minnesota 

Doludi  and  Iron  BAnge  railroad 

E 

Elephant,  fossil  in  Minnesota 

Elj  mine,  the 

Emmons,  Dr.  E. .... 

Entomology — report  on 

ETotamTS  mtHue 

Exhibit  of  the  enrrej  at  New  Orleans. 

F 

FelflTte 

Final  Beport,  mlea  (br  diatribntiMt 

Fiber,  zibethions 

Flea,  beetles,  the 

Flonring  mills  at  Sank  Centre 

Fotwuinifera  of  the  Cretaceons 

Poid,  S.  W 

Fonils  bom  rodqnnitzyto 

Poflnl  elephant  in  Winona  coon  tj.. 

Fiaur,  Dr.  Peraifor 

G 

Gabbro  as  a  metamorpboelng  agent. 

GandTjina  pnpoides. 

Oeographical  names  from  the  Dakota 

Geological  notce  in  Minnehaha  conntr,  Dakota — 

Geological  notes  on  BlneEartb  county 

Oeomys  bniBarina. 

Qeoigia  slates. 

Giants  range,  the. 

Glacial  strie 

Globigerinia  cretacea. 


idbvGoogle 


190  THIBTESNTH   ASSVAI.  REPORT 

PAOE. 

OiMls 12 

Granite,  red II,  38 

OTMiiteMd  gabbrogcoap 125,197,137, 140 

Omnite  and  borableodic-wihiat  gtoup 136,  140 

Onumlv  quarts-rock,  tbe,  of  Emmoiia 134,  140 


Hall,  Prof.  JamM. 70 

HalticB  pubesoena. 123 

HBrbaogh,  Mr.  Bpringer 47 

Hastings,  deep  well  at. 66 

Hatch,  Dr.  P.  L. 6 

Hematite,  th«,  of  Vermilion  lake.. 34 

Herrick,  Mr.  C.  L 7,  178 

Hind,  Pw>f.  Henry  Yoale. 41 

Hglxinger,  Prof.  Jobn 147 

Bonghton,  Dr.  Dooglaa 139 

Hamboldt,  Bait  well 8,    1  (J 

Haoiboldt.  aectioD  of  well 46 

Hunt,  T.  Stwry- 135,  140 

HnroDian,  thaoriKinaL 136,  13S,  140,  16S 

HTpersthene  ro^.- 137,  140 

Hrdro-ml«(»onB  achiats. 126, 129,  140 

I 

Indian  Damn  and  meaning 104 

InsectH  inJDriooB  to  vegetation : 113 

Iron  area,  flrat  mining  of. S 

importance  to  the  state. t 8 

of  the  Mesabi  range 24,  37 

aualTseeof. 34 

Iron  miote  at  Vermilion  lake 25 

Irving,  R.  D 132,  140 


J 


Johnson,  Dr.  H.  A... 


K 

Keating,  oQSilt  springi  in  Minnesota 

Eewenawian,  the 

Keystone  farms,  artesian  wells  on 

L 

lAbradorian.  thr 


.Gooj^lc 


STATE  OEOLOOIBT. 


rj,  well  drilllnei 

Lmmie  rocks,  the 

Uanotiaii,  the. 

Lm  mine,  the. 

L^iM  aylTadciia. 

eampestria 

litmy — additioiu 

|i«gtl1fc  C&tnDWtp...*. 

UtUe  Frila. 

Lodhvt  flum,  artesiui  well 

Lower  (^unbrian,  the 

M 

Muqactte  mines,  product  of. 

Me  belt,  the 

Kcbenopodii 

la  of  Big  Stone  l«ke. 

UiaitobM,  bonlder-cla;  from 

Uniipmtia  biatrioaiok. 

ICerine  mill  in  Popeoonatr 

HeClore  roller  mills. 

McConnell,  Mr.  E.  G 

Meeker  connty,  bonlder-cli^  in 

Ueodot*  arteslsn  well... , 

Hcosbl,  the. 

MicToscopic  OTgastsms  in  boidder«1a7- 

Mica  schist  groap. 

Miller,  Hngb. 

Mines  — the  StnntE  and  Stone- 

the  Ely  sad  Power. 

the  Armstrong  Mid  Broitnng.~ 

»nmlyM«  of  <»es  firom. 

Mines  of  the  HinneMtta  iron  oompaoy 

Hinneapolls,  MCtiouof  well 

Hinnelutlu  county,  Dslcota,  noteaon 

typical  PotBdMD  in 

wal«r-power 

the  "Delia". 

bottomland.... 

Sipux  Fslls. 

glacial  striae 

contonr 

palisades. 


idbvGoogle 


192  THIBTEBNTH  ANTTUAL  EEPOBT 

PJiOB. 

Hinncaot*  vtllvj  OTitaUine  ivcks. 36 

HinncMt*  iron  oompMiy' 24,  25,  35 

Minnewuk*  Uk«-. 14 

Hisqiub  hilta 140 

Hontelbaa,  tlw 137,  138 

HoraiiMB,  th«,  in  Pop«  count; 16 

Hoonds,  the  BIne_ 17 

Haninea  aorth  of  lake  Baperior 30 

Monnda  in  St«*riia  oonnt; 13 

Moant  Wuhiagtoa  achista 135 

MnrcblaoD,  Sir  Boderick^ 43 

UiiMnm-r«pon 74 

Mbs  mnaculns 180 

N 

NamM  deriT«d  from  the  Dakoto. 104 

NebMakk  bonlder-clny ~ 150 

New  OrlMUU  exposition 8,  45,  73 

Niob«r»,  the 161,  164 

NOTiM,  the. 137 

Not«  in  Bine  EKth  oonntr. 141 

Kotet  of  »  racooiMiiwaoe  into  Pope  connty 10 

NotMof  strip  acniea  the  Heeabi  to  Vermilion.  _ 20 

Notes  on  Hinnelwha  connty,  Dakota 88 

Notes  on  artesian  wells. 55 


Oflstlnnd,  Mr.  O.  W 113 

Ogiahkie  Unncie  lake 136,  140 

Onycbomyi  lencogaater 181,  182 

Opercnlina  aomplanata. 175 

Orbnlina  nniveraa. 174 

Ores,  anolyBesof. 32,  34 

Ore,  tbe  iron,  of  the  Northern  Uinneeota 24 

OrganisniB  of  tbe  Chicago  bonlder-clay 1S3 

Ortracoda- 161,  154 

Outlet  of  Tenuilion  lake. 140 


Palisades  in  Uinaebaha  county.. 
Paradozidee  Barberi 


idbvGoogle 


BTATB  GEOLOaiBT. 


nkeBspida.... 


PipcstoaB  in  Uiiuiebftlu  cotmty . . . 
BantB  coll«Btod  branrrej 


PlntollBCnicil'eTanua 

White  Beu  monnd... 
Hlnnemuika  Uke  ^... 

Drift  blnib 

gmyt^- 


qtringi 

brick 

millHand  trees 

the  Blue  moonda 

the  flat  Gonnti;  at  B 


Potadam  qwulxTte 

Frlmoidial  tone  in  Minneaota 

Ftannndatioii  of  ladian  namee 

Q 

QnsTriee  irat  orSionx  Falls 

at  Sank  Centre 

Quaitzytea 

QoartiTte  and  marble  Kionp 

Qoatii-poiphyriea 

Quebec  grcmp,  Ib« 

QnickliiDe  at  Qlenwood 


Bad)ol»ri»... 


Bed  granite 

Bed  river  Tallcy,  wella  in 

Bed  Wing,  deep  weU  at 

Bepoit  of  mnaenm 

EhiaocanM 

Bocka,  analyaea  of. 

Boeka,  the  erratalline,  of  tbe  Norttawest... 
Bock  aamplco,  nnmbersd 


Bolea  tor  diataibntion  of  the  final  report . . 
25 


idbyGoOgle 


THIBTEENTH  ANNUAI.  BEPOBT 


s 


EUt  flnt  publicly  «cUbit«d 8,  45 

8>U  well,  the,  at  Humboldt 41 

Sank  Centre,  rock  dt. -  11 

8c*lops  MgentAtns _  179 

Bcinnia  hadsoniiu _ 179 

Section  of  the  Humboldt  Bolt  well 4S 

SectioD  of  arUflian  well  at  Uendota _ Sfi 

atHaatiDp 56 

at  B«d  Wing S7 

atLakeCity 68 

at  Brownsville 59 

at  Harreater  works,  St.  Paul SO 

at  Elevator  B,  SL  Paol <3 

Sbakopee  limeatone,  the 145 

Shipments  of  ore  in  1884 35 

Sidener,  Mr.  C.  F - 43,  96 

Simpson,  Hon,  Thoe- - 148 

Sioni  Falls »1 

State  conglomerate 130 

Stotea  and  qnartEyUs 37 

SUty  achuta 37 

Soroi 179 

South  Saskatchewaa,  bonlder-day  liom 158 

Specimena  eshibited  at  New  Orleans. 73 

Specimena  roistered  in  mnsenm 76 

Spermophilns  tridecemlineatns 180 

Bpermopbilns  ftanklini 180 

Spbnriam 154 

Spiroptecte  americuia 168 

Sporangttes 152,  160 

Springs,  the,  in  Popeconuty 16 

Stockbridge  limeetone,  the,  of  Emoions 134,  140 

Stone,  Mr.  Geo.  C 8,  35 

Stone  mine,  the S7 

St.  Paul,  deep  wells  at 59,  63 

Stistigraphic  position  of  the  iron  ores 34 

Stratigraphy  of  the  crystalUne  rocks 23 

StnntE  mine,  the 37 

St.  Vincent  salt  well 42 

Summary  statement 5 

Surfi 
Swai 
Swif 


idbvGoogle 


STATE   QBOLOaiBT.  196 

PAQK. 

T 

l^ble,pn)dactof  ironmineafttHaiqiietta 33 

TMt,  Kuijem  of  bnnwtlte  oras 34 

TWmio,  tbe 181,  138,  140 

TMDoic  ilAta,  the,  of  Emmons. 134,  140 

^Ebnnid  moniit^iu,  th« 134 


T«ital«ri» 166 

globnloaB - 166 

•ffglnUnaiiii 187 

tuRia 167 

TbuuM,  Mr.  B.  W. 160,  164 

TltHiloiroii 84 

TDwermiiM,  tbe 36,  38 

"Trap"  of  the  capriftniu. 33 

Tmaiit  FopeooiiDty 17 

TrilobitM  »t  Pipeatone _ 66 

Trip  kcioM  the  HcMbi  to  TermlUon  Uka. 20 

TwoHarbora 2S 

XJ 

ITpbuu,  Hr.  Wutbh 6,  88 

Ungerhu,  cuuriensis 171 

V 

TUentiiie,  Mr.  D.  M 8 

Ttlae  oT  uticlea  at  Naw  Orletuia 7 

Temilion  lake 8,  30 

Tenuilion  iron  orea,  the.. ; 26,  140 

Tespertilo  suhalBtns. 179 

Teipcrimna  MnorienslB. 180 

michiganenaiB. 181 

Tolnmeaof  the  final  report. S 

w 

Walcott,  Mr.  C.  D 71 

WMer-power  in  MinneliBha  ooontj 80 

Well,  salt,  at  8t  Tiacont. 42 

Well  ftt  Lftkeirood,  Minneapolis,  section  of- 60 

Well,  vtMiMi,  at  Uendota. 66 

at  Haetings 66 

at  Red  Wing. 57 

at  Lake  City. 68 

at  BrowDiTllle 69 

at  St  Paul  Harvester. 60 

atSt.  Pool,  Elevator  B 63 


19S  THISTEENTH  AXNTJAl.  BBPOBT 

PAOE. 

Wwrt'B  mUl  in  Pope  oonnty 17 

White  Bmt  mound U 

Wmumson,  Prot  A.  W 104 

WinclioU,  H.  V._ 7 

WinoDtt  connty  tamii  elepbant 147 

Woodward,  Prof.  A ; 16S,  1G4 

World's  Exposition  tA  New  OileuH. 7 

Y 

Tonngest  HnroniMi  of  Bnmkt. 134,137,  140 

z 

ZapuB  faadsonina. „ 180 

Zebr>  cabbagft-wonn,  the 119 


dbvGoogle 


geologica: 


MINNESOTA. 

THE  FOURTEENTH  ANNUA! 

FOR  THE  YEAR  1B86 

N.   m.   WINOHKLI^.  Stnto   ' 

|i 

Sabmittol  to  th»  Pr«id™t  of  th«  Univen,il 


idbyGoogle 


idbyGoogle 


idbyGOOgIC 


ADDRESS. 


The  University  of  M 
Minneapolis,  Minn.,  Mj 

To  the  President  of  the  University : 

Dear  sir  : — The  fourteenth  iiiinuiil  repor 
geological  and  natural  history  survey  of  I 
presented. 

I  have  the  honor  to  be,  very  respectfully . 
Your  obedient  servant, 

N.  H.  WJNi 
fVatt  i/tvlugjii  and  curator  o_ 
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REPORT. 

SUMMARY  STATEMENT. 

The  Legislature  of  18S5,  uot  ouly  made  provision  for  tiie 
bioding  uf  the  rest  of  the  edition  of  vol.  i.,  of  the  final  report, 
hut  enacted  a  genernl  law  respecting  the  publication  of  other 
Tolames.     It  reads  us  follows: 

As  ACT  ItELATlNG  TO  THE  PUBLICATION  OF  THE  KEPOKT  UF  THE 
GBOLOGtCAL  AND  NATURAL  HISTORY  SURVEY  OF  THE  STATE. 

Be  it  enacted  by  the  Legislature  of  the  State  of  Minnesota: 

Section  1.  The  governor,  the  secretary  of  state  and  the 
*tate  geologist  nre  hereby  created  a  commission  for  the  print- 
ing and  publication  of  the  reports  of  the  regents  of  the  univer- 
•ity  on  the  geological  and  natural  hi-story  survey  of  the  state. 

Sec.  2.  It  shall  be  their  duty  to  supervise  the  printing  of 
the  final  reports  of  said  survey,  and  the  engraving  of  the  ac- 
■  ompanying  maps  and  illustrations,  in  such  style  and  manner 
us  thoy  shall  determine  and  judge  best  calculated  to  exhibit  to 
the  people  of  the  state,  the  natural  resources  of  the  stati;  as 
required  by  the  law  creating  the  geological  and  natural  history 
survey. 

Sec.  3.  They  shall  cause  to  be  republished  in  the  same 
manner  the  third  (3rd,)  fourth  (4th)  and  fifth  (5th)  reports  of 
progress  of  said  survey,  at  as  early  a  date  as  practicable,  in  an 
iMition  of  two  thousand  copies. 

Sec.  4.  The  volumes  of  the  final  report  of  saJd  survey,  as 
they  may  be  prepared  by  the  state  geologist  from  time  to  time, 
"hall  l)o  issued  in  an  edition  of  five  thousand  (.5,000)  copies 
■raph,  and  shall  be  distributed,  in  the  nnme  of  the  board  of 
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regents  of  the  university,  under  the  direction  of  the  state  geol- 
ogist, to  scientific  and  educational  institutions,  nnd  to  indi- 
vidnals,  aa  follows;  To  the  library  of  each  chartered  college 
and  scientific  institution  in  Minnesota,  three  (3)  copies  each; 
to  each  normal  school,  three  (3)  copies;  to  the  libraries  of  the 
institute  for  the  deaf  and  mute,  the  insane  asylums,  the  state 
prison,  and  every  public  library  in  the  state  not  otherwise 
designated,  one  (1)  copy  each ;  to  each  of  the  oiEces  in  the  capi- 
tol,  one  (1)  copy;  to  each  member  of  the  board  of  regents,  three 
(3)  copies;  to  the  library  of  the  slate  university,  two  hundred 
(200)  copies;  to  the  Historical  Society,  and  to  the  Minnesota 
academy  of  sciences,  ten  (10)  copies  each;  to  each  newspaper 
published  in  the  state,  one  (1)  copy;  to  each  senator  and 
representative  of  the  present  legislature,  one  (1)  copy;  to  the 
governor  and  lieutenant  governor,  eacli  one  (1)  copy;  to  each 
assistant  on  the  survey  who  has  furnished  manuscript  or  illus- 
trations published  in  the  report,  three  (3) copies;  to  the  general 
office  of  each  railroad  that  has  furnished  aid  to  the  survey, 
three  copies;  to  the  library  of  each  high  school,  furnishing 
students  fitted  for  the  freshman  class  of  the  state  university, 
one  (1)  copy;  to  the  state  library  of  each  state  in  the  Union, 
one  (1)  copy;  to  each  state  university  and  each  college  of 
agriculture  and  mechanic  arts,  one  (1)  copy;  to  geologists  and 
naturalists  of  Minnesota,  fifty  (50)  copies;  to  the  geologists 
and  naturalists  of  other  states,  two  hundred  (200)  copies;  to 
other  colleges  and  scientific  institutions  in  the  TJuited  States, 
one  hundred (100)coi)ies;  to  foreign  Institutions  and  scientists, 
one  hundred  (100)  copies;  and  to  the  state  geologist,  twenty- 
five  (25)  copies.  The  remainder  shall  be  deposited  in  the  state 
university,  and  shnll  be  sold  at  such  prices  as  the  board  of 
regents  may  determine,  and  the  proceeds  of  such  sales  shall  be 
used  by  said  regents  for  the  purchase  of  apparatus  and  bookn 
for  the  survey,  and  after  its  completion,  for  the  departments 
of  natural  science  at  the  state  university. 

Sec.  5.  The  expense  of  printing,  engraving,  binding  and 
distribution  of  said  reports  shall  be  paid  out  of  anv  moneys  not 
otherwise  appropriated,  in  the  state  treasury,  on  warrants  of 
the  state  auditor  approved  by  the  governor  and  secretary  of 
state. 
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Sec.  6  The  commissionera  hereby  appointed  shall  perform 
the  duties  herein  designated  without  further  compensation 
than  the  payment  of  the  actnal  expenses  incurred  in  the  dia- 
charge  thereof. 

Sec.  7.  This  act  shall  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  March  7,  1886. 

The  Legislature  of  1885  also  passed  the  following  Jaw  trans- 
ferring to  the  board  of  regents,  for  the  snrvey,  the  indemnity 
lands  granted  by  Congress. 

As  ACT  TO  TRANSFER  TO  THE  C08TODY  AND  CONTROL  OF  THE 
BOARD  OF  REGENTS  OF  THE  CN1VKB8ITY  OF  MINNESOTA  THE  LANDS 
GRANTED  BY  CONQRESS  TO  THE  BTATE  BY  AN  ACT  ENTITLED  "AN 
tCT  GRAKTINQ  LANDS  TO  THE  STATE  OF  MINNESOTA  IN  LIEC  OF 
CERTAIN  LANDS  HEEKTOFOEE  OBANTED  TO  SAID  STATE,"  APPROVED 
■ARCH  THIBD  (3rd),  ONE  THOUSAND  EIGHT  HUNDRED  AND  SEVEN- 
IT  N1\B  (1879)  TO  AUTHORIZE  THE  SAID  BOARD  TO  BELI,  SUCH 
LAKDS  AND  DISPOSE  OP  THE  PROCEEDS  OF  SUCH  SALES. 

Whereas,  The  state  lands  known  as  state  salt  lands,  were 
bj  an  actapproved  March  tenth  (10),  one  thousand  eight  hun- 
dred and  seventy  three  (1873),  chap,ter  one  hundred  and  thirty 
three  (133),  general  laws  of  one  thousand  eight  hundred  and 
«Tenty  three  (1873),  transferred  to  the  custody  and  control  of 
ihe  board  of  regents  of  the  University  of  Minnesota,  to  be  by 
uid  regents  sold,  and  the  proceed^  thereof  held  in  trust  by 
Ihem,  and  disbursed  in  accordance  with  the  law  ordering  a 
^logical  and  natural  history  survey  of  the  state;  and 

Whebeas,  It  was  found  that  certain  parcels  of  such  state 
lands  had  been  otherwise  disposed  of,  by  the  United  States 
to  actual  settlers  upon  such  lands,  for  which  indemnity  lands 
have  since  been  granted  to  the  state  by  an  act  of  Congress 
approved  March  third  (3),  one  thousand  eight  hundred  and  sev- 
enty nine  (1879);  therefore 
Be  it  enacted  by  the  Legislature  of  Ihe  State  of  Minnesota: 

Section  1.  That  the  lands  granted  by  Congress  to  this  state 
k  an  act  entitled  "An  act  granting  londs  to  the  State  of  Min- 
neaotain  lieu  of  certain  lauds  heretofore  granted  to  said  state," 
approved  March   third   (3),   one  thousand   eight  hundred  and 
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seventy -Dine  (1871^),  be  und  the  same  are  hereby  traiisferted  to 
the  custody  and  control  of  the  board  of  regents  of  the  univer- 
sity of  Minnesota,  which  lands  the  said  board  may  sell  in 
snch  amounts  as  they  may  deem  most  expedient  and  beneficial, 
the  proceeds  thereof  being  held  in  trust  by  them,  and  ouIt 
disbursed  in  accordance  with  the  law  ordering  a  geological  and 
nattiral  history  survey  of  the  state,  and  the  said  board  shall- 
make  report  of  their  doings  in  the  premises,  as  provided  by  law. 

Sec.  2.  This  act  shall  take  effect  nnd  be  in  force  from  ami 
after  its  passage. 

Approved  Feb  24,  1885. 

The  same  Legislature  appropriated  a  sum  of  money,  ($12,000) 
for  the  printing  and  engraving  necessary  for  volumes  3  and  ^ 
of  the  final  report.  Of  these,  volume  2  is  now  in  press.  an<l 
will  probably  be  issued  during  the  coming  year. 

On  the  return  of  the  collections  of  the  survey  from  the  New 
Orleans  Exposition,  a  great  deal  of  labor  was  expended  in  re- 
arranging them  in  the  museum.  The  rooms  are  more  than  full. 
Some  of  the  cases  which  were  returned  from  New  Orleans  are 
not  placed  in  the  rooms  of  the  museum,  but  are  stored,  empty, 
in  the  Coliseum — where  also  are  some  of  the  specimens,  because 
of  a  lack  of  room.  At  the  same  time  the  two  rooms  in  the 
basement  of  the  University  which  are  used  for  general  work 
and  laboratory  purposes,  are  very  much  crowded,  and  the  pro- 
gress of  every  department  is  retarded.  The  museum  has  again 
outgrown  its  accommodations.  The  accompanying  list  again 
will  show  the  accessions  during  the  year. 

During  July  and  August  Mr.  E.  0.  TJlrich  was  engaged  in 
the  examination  of  the  collections  of  bryozoa,  accumulated 
Hince  the  commencement  of  the  survey.  He  made  a  good  be- 
ginning in  this  work,  and  his  report  on  the  same  will  be  fouml 
herein.  Tiic'  is  much  still  to  be  done  before  a  creditable  and 
full  presentation  of  this  interesting  class  of  fossils  can  be  of- 
fered for  final  publication. 

My  son,  Mr.  H.  V.  Winchell,  has  resumed  the  work  of  col- 
lecting and  listing  the  data  of  water-power  utilized  in  thf 
state,  which  was  interrupted  by  the  death  of  Mr.  C.  M.  Terry. 
This  is  carried  on  in  connection  with  other  office  nnd  laboni- 
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torj  work,  and  wnrk  in  tlie  niuseiiiii,  mid  iiccupiee  l>ut  a  pdi- 
tion  of  his  time. 

Mr.  0.  W.  Oestluud,  formerly  a  student  of  the  University, 
tnd  an  aasistant  to  Prof.  Porter  on  the  experimental  farm, 
was  engaged  in  April  last,  to  serve  ns  entomologist  of  the  atir- 
vej,  and  has  been  so  engaged  throughout  the  rest  of  the  yeur. 
.-Vt  a  late  meeting  of  the  horticultural  society  of  the  stnte  he 
wag  elected  state  entomologist  to  the  society.  Mr,  Oestlund's 
second  report  is  included  herewith. 

Mr,  TJ,  S.  tirant.  a  student  of  the  University  has  been  at 
work  casually  nrranging  and  cataloguing  the  collections  of  the 
KnrTey  pertaining  to  recent  conchology.  The  list  of  recent 
.'•hells  found  in  the  accompanying  museum  report  and  notes  on 
the  specimens,  were  prepared  by  him.  He  has  had  the  assist- 
ance nnd  counsel  of  Prof.  R.  E,  Call,  of  Iowa,  and  of  siicli 
meager  literature  as  may  be  found  in  the  University. 

.Mr.  Warren  Upham's  work  on  the  survey  was  terminated 
iMtApril.  His  contributions  to  the  geology  of  the  state,  par- 
ticularly the  glacial  geology,  have  been  voluminous  nnd  valu- 
able. He  has  continued  the  same  work  in  Dakota,  in-  con- 
nection with  the  United  States  geological  survey.  X  large 
amonnt  of  manuscript  prepared  by  him,  pertaining  to  the 
central  drift-covered  counties  mainly,  remains  to  be  published. 
It  will  appear,  according  to  present  plans,  in  the  second  volume 
of  the  fins)  report.  Mr,  Upham's  careful  diligence  and  clear- 
sighted apprehension  of  geologic  facts  and  principles,  make 
bint  not  only  a  valuable  assistant,  but  a  reliable  investigator. 
Prof.  .1.  C.  Arthur,  of  Geneva,  N.  Y.,  was  appointed  botanist 
flf  the  survey  by  authority  of  the  board  of  regents,  last  March, 
bat  circumstances  that  could  not  be  obviated  have  prevented 
tim  from  engaging  actively  in  this  work.  It  is  expected,  how- 
eTcr,  that  this  departmeut  of  the  natural  history  of  the  state 
will  be  vigorously  prosecuted  during  the  coming  year. 

The  manuscript  reports  of  Dr.  P.  L.  Hatch,  on  the  ornith- 
ology of  the  state,  and  of  Prof.  C.  L,  Herrick,  on  the  mammals, 
though  not  yet  tendered,  are  understood  *o  be  in  an  advanced 
tuate  of  preparation,  and  will  probably  be  completed  during 
the  coming  year.  In  September  and  Octolwr,  Mr.  F.  L.  Wash- 
hnrn  was  engnged  in  making  observntinns  nnd  cnllections  for 
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Dr.  Hatch  in  the  northern  part  of  the  state,  and  has  rendered 
Bome  manuscript  reports  on  his  work,  which  has  been  turned 
over  to  Dr.  Hatch. 

The  only  geological  field-work  done  in  1885,  was  that  per- 
formed by  myself  in  Hennepin,  Ramsey,  Washington.  Dakota 
and  Goodhue  counties.  This  was  intended  to  complete  the 
work  in  those  counties,  and  bring  to  a  close,  practically,  the 
survey  in  the  central  part  of  the  state.  The  palieontology  of 
the  primordial,  Silurian  and  Cretaceous  strata,  however,  is 
yet  to  be  worked  out  fully  before  the  geology  of  this  part  of 
the  state  can  be  said  to  be  finished.  Were  it  not  for  delays 
and  interruptions  incident  to  the  publication  of  work  already 
done,  the  tield-work  could  be  carried  at  once  into  the  north- 
ern part  of  the  state  with  vigor,  and  the  survey  could  b© 
brought  to  a  close  in  a  few  years.  It  is  hoped,  however,  that 
notwithstanding  these  interruptions,  it  will  be  possible  during 
the  coming  summer  to  resume  actively  the  work  in  the  north- 
ern part  of  tlie  state,  which  was  interrupted  in  1879. 
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NOTES  ON  SOME  DEKP  WKLLS  IN  MINNESOTA. 

IIY  N.  H.  WISCHKM,, 

The  IVfit  hotel  iiell,  Minneapolis.  This  well  wan  drilled  h, 
Mr.  W.  E,  Swan  in  the  summer  of  1884.  Its  purpose  was  i 
secure  a  SHpjilj-  of  good  watur  for  the  West  hotel.  The  wate 
stanils  at  twenty-four  feet  below  the  surface.  The  well  is  62 
feet  dee|t.  Pumping  at  tlie  rate  of  300  gallons  per  minute 
lowers  the  water,  iicconlingto  Mr,  Swan,  about  three  feet  in  th 
pipe.  The  first  water  was  encountered  in  No,  %,  a  white  sand 
rock,  at  168  feet,  below  a  bed  of  four  feet  of  red  shale,  th. 
same  that  wiia  met,  with  the  same  result,  in  the  well  at  tbi 
Washburn  C  mill.  The  point  of  commencement  of  the  Wesi 
hotel  well  is  from  five  to  ten  feet  higher  than  that  of  tht 
Washburn  C  mill.  It  is  in  the  basement  area,  about  ten  feel 
below  the  surface. 


.    Md*.  Rm.  No  ea;%    f^andrirlfl 

:.    Moi.  Rfg.  No  6(rr3.  Llmerock  (Trtnion) 

,    Uua.  «(g.  No.  (*iJ4.  Urwn  staarn  (Tnitt 

Mdr.  Rw  Va.ms.  Whllefnnilmck..  .. 

.    MUL  KcR.  No.  mire.  YallDW  uudruck... 

.    »ii*.  Rag.  No.wrr.  YalJuwiandrock.... 


»  K»((.  > 


eflVrvnctnE  mbly 
4D-.  RC||.  No.  tUJa. 

drub  bllJcPOD* 

In*.  B«R.  No.  tiOsa.    HtA  ILmi 


Bed  quriiyla,    «1Ib   MlcveoDs  emDCDt, 
Floe  (crypto-crjataUInt)    UmestoDg, 
•IlICMaa,  bird,  Bdc,  vcrgi 
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The  Laketcood  Cemetery  iceU,  Minneapolis.  The  drilling  of  the 
deep  well  at  the  Lakewood  cemetery  was  c-ontiDued  to  the 
depth  of  2,1IS  feet.  Samples  of  the  driUiags  said  to  have 
come  from  this  depth  show  a  reddish-brown  schistose  or  shal; 
rock,  like  much  of  that  above  in  the  same  drill,  and  appar- 
ently belonging  still  in  the  Cupriferous. 

The  general  summarj'  of  this  well  given  oji  page  M,  of  thf 
13th  annual  report,  would  harmonize  better  with  facts  derived 
from  the  deep  well  at  elevator  B.  St.  Paul,  and  perhaps  with 
others,  if  it  were  slightly  modified.  With  thin  mndificntion 
there  is  nothing  in  the  record  to  interfere. 

It  would  lie  us  follows: 
1.  iM(i,i-3strM miMt. 

>.    WUM  •udmk.  3M-S1B1M.    iBt.PaUr.) HfwI. 

i.    DotontUB nek, 3U— m tat.    (ttukoiHa.) Kim. 

*.    AHinlDithM  (b*  urapnMDMd  taumil  iimmdt  apot  wUlanndMoatL     IB    VtHrni. 

(Jodan.) KIM. 

5.    DolSBiUo  mck,  WO— Mt  MM.    (St.  Lawnui.) Utat. 

<.    WUUqBUli  nDdT<>ck,«B-KMIkM.    (SUdbH.) lOIAct. 

The  Hospital  well,  St.  Peter.  Through  the  co-operation  of 
Dr.  C,  K.  Bartlett,  superintendent  of  the  hospital  for  the 
insane,  the  following  record  has  been  obtained  of  this  well: 
It  was  drilled  in  the  fall  of  1885.  This  well  begins  at  the  foot 
of  the  river-bluff,  not  far  above  the  level  of  high  water  of  the 
Minnesota  river.  There  had  before  been  excavated  here  ii 
reservoir  for  water  and  a  pump-house  erected  for  throwing  the 
water  to  a  higher  level,  for  the  use  of  the  hospital.  This  res- 
ervoir was  fed  by  springs  iasuiug  from  the  sandstone,  of  which 
the'bluff  is  mainly  composed.  At  the  depth  <if  116  feet  the 
water  began  to  flow  over  the  top  of  the  pipe,  which  was  driven 
into  the  rock  to  protect  the  drill,  and  rose  above  the  ground 
about  two  feet.  The  flow  gradually  increased  to  the  bottom 
of  the  well,  which  is  200  feet  beliiw  the  point  of  beginning. 
The  water  will  rise  in  u  tube  seven  feet  above  the  ground,  or 
fome  ten  feet  above  the  original  level  of  the  reservoir,  and  at 
least  twenty-five  feet  above  the  level  of  low  wafer  in  the  river. 
This  record  is  valuable,  as  it  throws  light  on  the  stratigraphy 
of  the  upper  part  of  the  ('arabrian  in  that  part  of  the  sf.ite. 
The  record  furnished  by  Dr.  Bartlett  is  us  follows: 

1.    OrnTsJ  and  looM  rock »te»t. 

S.    Hii<lr«k,(Jard.n) nimt. 

~     Pink  Hni«ion».  (St.  LAwrance) KIM. 

.'*'."..,..'!!^"""v.!*."^.*.',^.'.'.".'.".l'.','.lol«•t! 

MIM. 

Tot«l l»7ft«. 


;  p'SSITroi 
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This  record  was  very  carefully  kept,  nccordiug  to  hi.  bi 
lett,  by  the  man  who  drilled  the  well.  The  drillings  were  ■ 
amined  by  him  every  four  feet,  as  the  work  went  on.  No. 
above,  is  seen  in  the  river  bluff  adjacent  to  the  pump-hoa 
and  rises  about  twenty  feet  higher  than  the  top  of  the  wj 
making  its  total  thickness  about  85  feet.  The  rest  of  the  hi 
consists  of  maguosian  limestone,  the  same  that  is  quarried 
Kasota,  and  continues  for  some  distance,  having  a  thickn^ 
of  about  twenty  feet.  It  is  the  same  as  that  quarried  formei 
at  the  Hospital  building,  and  was  used  in  its  constructifl 
It  waB  described  in  the  third  annual  report,  page  143,  and  co 
sidered  to  be  the  Shakopee.  There  remains,  now,  some  dou 
whether  the  stone  quarried  at  Mankato  is  the  equivalent 
this  upper  limestone.  It  seems  rather  to  agree  in  thickno 
with  the  lower  one. 

The  Mankato  teell,  was  drilled  in  the  early  part  of  the  ye 
1885,  but  unfortunately  no  drillings  were  preserved  systemal 
cally,  nor  any  record  of  the  boring  kept  as  the  wort  procecde 
From  Prof.  A,  F.  Hechdolt  the  following  information  has  bei 
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The  Herman  tcell.  Mr,  Chiirles  Pullman  drilled  a  well  at 
Herman,  for  the  convenience  of  his  hotel.  At  150  feet  he  sent 
asample  of  gray  eyenitic  rock  containing  asoft.Boapy,  foliated, 
light  green  mineral.  At  the  depth  of  152  feet  the  rock  ia 
essentially  the  same,  but  the  drillings  are  finer  and  rusty. 
Museum  Register  Nos.  6116  and  6117. 

The  Brown's  Valley  well.  This  ia  an  artesian  well,  made  in 
1884.  It  is  located  in  the  valley  that  runs  between  the  Big 
Stone  and  Travers  lakes,  about  150  feet  below  the  general 
level  of  the  prairies  in  that  part  of  the  state.  A  stream  about 
an  inch  in  diameter  flows  from  this  well.  The  first  overflow 
was  had  at  the  depth  of  420  feet  and  the  second  at  425  feet. 
According  to  Mr,  .1.  0.  Barrett  the  strata  in  this  well  were  as 
follows: 

1.    Bias  el>T,  icrawltig  dark sr  ■nd  duBw  to >.Wai«rl. 

5.  Dark  carbonueoaa  aliiile.  htrd  and  hmTf,  Manam  BsgliMr,  Mo.  Silt 9IM. 

3.    OnTdandniid,  ■llernBtlngwIttiliiTsnofbtDacliir UtM. 

[At  ths  bottom  at  thti  wu^tlia  dnt  DrtMlan  witw] 

t.    "QMrt*  rook." that. 

[Ondar  this  woa  tha  praaaat  flow  of  artesUo  water.] 

6.  areMilib,Tnleac»Da,kaDllDlerhala.orclar.    Havam  Rgglilar,  Ho  8113 SOtat. 

S,    Ratbar    coant,  aDpiIar  qnarti    gnlna,  ftppuaatlf  wasbsd    from    Iha   drtlllugi. 

KuaaaiD  Ragliter  No.  BlU,    TbBH  ara  geaarallr  wblla,  opaqaa  and  whollj  qn- 
walar.vorn.    Tbsf  cantiin  aotneolln-grar  grains  thit  app«r  to  be  mads  op  of 

BSTSnlBflHltaTBlllcsoaiEnlDacSDieDtcd,  likaaonu  leeD  Id  tha  Tracy  wall flJIfeet. 

Total  dsplh Wftat. 

The  water  flows  steadily,  about  225  barrels  each  twenty-four 
hours,  and  is  said  to  huve  a  pressure  that  would  cause  it  to 
rise  above  the  surface  about  200  feet.  It  is  soft  and  "soaps" 
profusely,  and  possesses  certain  curative  qualities.  The  strata 
penetrated  all  pertain  to  the  Cretaceous  formation.  For  the 
chemical  qualities  of  this  water,  the  reader  may  consult  the 
analysis  of  Prof.  J.  A.  Dodge  in  another  chapter  of  this  report. 

The  Milbank  tcell.  Thisisat  Milbank,  Grant  county,  Dakota. 
The  following  information  ia  given  on  the  authority  of  Mr. 
J.  W.  Williams.  The  total  depth  is  a  little  over  300  feet,  but 
granite  was  struck  at  283  feet,  (Museum  Register,  No,  6125,) 
and  was  drilled  into  about  20  feet.    The  alternating  strata  were: 

1.    nlmclajr Tsfho. 

a.    Shall WOftW. 

3.  eranl,  ■^■■mshtili"  sod  pebbtas, Bhtt. 

4.  Onnlts , ID  (Ml. 

Total  dsplb .SBIM. 
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The  RosenfM  Sta.  well.  Following  is  the  record  of  tl 
well,  as  given  by  Mr.  W,  E.  Swan  who  drilled  it.  It  ia  on  i 
Canadian  Pacific  railway,  southwestern  branch,  twenty  mi 
northwest  of  St.  Vincent,  It  is  interesting  in  view  of  the  e 
tension  of  the  St.  Vincent  salt  basin  so  far  in  that  directio 
It  was  from  this  well  that  was  procured  the  boulder-clay 
which  were  found  Cretaceous  microscopic  fossils  as  describ 
by  Dr.  G.  M.  Dawson  in  the  last  report,  p.  157. 

1     Blackwrtl 4  ( 


e.  QnriiMi ran 

■t.  YbUow  llmerock ISfi 

8.  Rsdihtle Alt 

».  Qmy  ihilg 10  ft 

10.  Brown  ■hilj' llmntona  (flaw  nfnltwmtcr) 10  ft 

11.  arm;Hntl.«lu]a tOh 

la.  chdik,  wbii« aof* 

13.  Rvdilul* IMfb 

14.  M([De«l*n  Itmcrock  (tocond  flow  of  Mil  mlar) Sach- 

IR.  KMahile TSAi 

IB.  Reddl^  •■ndrook Mto 

IT.  Hed  ibil* 60f« 

IB.  Mlndndmadgnjitula 13  fx 
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thOD  ate  balall^Itf,  or  not  it  ktJ,  watar-worii.  Soma  of  tba  qimrtz  gnlat  an  raH-nd.  NBt 
«nop>qiM.wblta,*i>iiiBan7alli>wlab,aoa«*n  trom*  pmlouli'  gnatilu  qnartajla  aad  oaa- 
tala  manT  amallar  gralni,  Knu  an  dark  brawn,  aama  ars  InnalDcant-Etrnj,  and  aonaanitfa 
llfht  tnnalOGBBI-gneB.  AmoopI  tha  qnartz  timlni  an  alaa  a  gnai  nanr  that  an  oDTk-gnr 
and  opiqnat  Ilk*  tboM  DMBtloaad  alnad;  la  Do.  •  oT  tha  Bnnrn'a  Vatlsr  well.  nagnlM 
that  u«  not  oTpanqnanSiinafaduk-graaB  to  blank  color,  and  anotTailoaa  klDdi<tfh>id, 
ayhanltk  rock.  Tbaa*  dark  fralna  conatllDI*  parbipa  eDa-l«aUi  part  o(  the  wtiida,m>kla| 
tha  Biaa  preaant  ■  peppar-aod-aalt  aapect.   Tba  whole  aaama  la  coma  ttom  tb*  Cnticaon. 


The  Austin  deep  well.  The  drillings  from  this  well  were  pre- 
sented by  Mr.  W.  E,  Swan,  and  were  mentioned  in  the  Museum 
report  for  1881,  page  162,  with  Mr.  Swan's  designations.  The 
water  rose  to  within  nine  feet  of  tiie  surface,  from  a  creviea 
which  furnished  water  at  the  depth  of  one  hundred  and  sixty 
feet.     These  drillings  have  the  Mua.  Reg.   Nos.  4287  to  4295. 

I.    Black  loanf  loU.    (*V0) Stat. 

3.  YallowclaT.wUhaoDgqitirtXMuid;  drtfl,  (1»8) 11  kit 

I.    Drift  (nval,  ooane,  (4189) lOIM. 

4.  Qrar.  or  blue,  CretacMOi  tbale,  (4nO) nbat. 

5.  Unualona,  light  gnr-  naarlj  white,  eflbmacliiK  Irealf.    Among  tbeae  diilUogi  an 

mtante  crlooldal  baadi.  from  Due-half  cenllmetar  to  on*  Gendmeler  In  diameter. 

Soma  oT  tbaman  pentagonal,  hot  the  moat  an  roond.    The;  have  twentj-fln 

ridgaaandaa  meuy  groovea  alternating,  on  Mich  aide M  IM. 

0.    Final;  anniieetnu  ahala,  light,  greenlah-gnT,  nearlr  white,  hardlj  eflWmclns Ukat. 

T.    Tbeae  drllllDgi  Indicate  *  llnaatone  conglomavte,  with  tome  caldta,  «nd  a  nrj 

Utile  pjilte;  the  Inlentlcea  between  tha  pebblea  beliig  ailed  with  aand,  aona  oT  It 

bdngroaaded  while  qnnrti.  Among  (heeedrilllnga  aim  an  email  ertnoldal  JolnU.  M  laet. 
e.    Llghl.gTK;.  cryKtalllDe  llmBrioDe.  with  fragmenti  of  foaella,  Inclnding  amall  crln- 

oldBlbeodi.    Somewhet  p^rHlftrom SftlM- 

9.    Ronnded  pebble  of  Ughl-gnj  magnealan  llmeetone,  twoand  ona-hairbj  thrceend 

one-hairinebeeln  diameter,    Tlili  la  from  the  depth  of  110  tat,.BndbeDce  trtm 

the  foie  going  conglomerale. 

Total  depth Wlhet. 

This  well  seems  to  pas.'*  across  the  horizon  of  snperpositioii 
of  the  Devonian  on  the  Silurian.  Some  of  these  limestone 
ilrillings  appear  like  the  Niagara  limestone,  particularly  K(i. 
n,  and  the  conglomerate  suggests  the  horizon  of  the  Oriskauy. 
The  "Austin  rock"  seems  not  to  appear,  but  its  place  is  occu- 
pied by  drift  and  Cretaceous  shale.  The  shale,  No.  6,  very 
much  resembles  that  mentioned  on  pages  361  and  362.  of  vol. 
i.  of  the  final  report,  which  occurs  about  a  mile  tind  a  half 
north  of  Grand  Meadow,  in  this  county. 

[These  nolex  are  conlimie'i  in  the  oppemHj-.] 
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LIST  OF  THE  APHIDID^  OF  MINNESOTA,  WITH  DE- 
SCRIPTIONS OF  SOME  NEW  SPECIES. 

BrO.  W,OB8TLDND. 

But  few  remarks  will  be  necessary  as  introdactory  to  the  fol- 
lowing list  of  the  Aphididffl  of  Minnesota.  The  extent  of  terri- 
tory covered  is  Hennepin  and  Ramsey  counties;  and  the  time  of 
observation  extends  over  the  greater  part  of  the  collecting  season 
of  the  present  year,  with  some  special  time  given  to  it  during 
September  and  October. 

From  the  inability  to  preserve  specimens  of  this  family  satis- 
factory for  study,  as  can  be  done  with  most  of  the  other  families 
of  insects,  I  have  made  it  a  practice  to  take  as  full  notes  as 
possible  of  the  species  from  living  specimens  as  soon  as  found. 
It  is  from  these  notes  that  the  tollowing  list  has  been  drawn  up. 
Probably  a  more  prudent  plan  would  have  been  to  continue  these 
notes  yet  for  one  or  more  seasons,  in  nrder  to  verify  many  of  the 
obaervations  and  to  be  able  to  present  a  more  complete  list  of 
the  locality.  But  if  allowance  be  made  for  any  short-coming 
that  will  be  found  on  account  of  a  too  limited  time  of  observa- 
tion, I  think  it  will  yet  be  found  to  contain  matter  that  will 
justify  its  immediate  presentation. 

The  etndy  of  this  family  especially  presents  many  difficulties, 
that  can  not  be  overcome  except  by  patient  and  long  extended 
observations  over  the  state,  with  the  co-operation  of  many 
observers.  It  is  in  the  hope  also  that  the  following  list  may 
induce  some  of  our  naturalists  and  others  favorably  situated  to 
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The  economical  value  of  this  study  I  need  not  here  mention. 
Every  gardener,  horticulturist  and  farmer  who  has  in  the  least 
observed  the  work  of  these  insects,  will  know  to  what  eitent 
their  injury  may  accrue  in  spite  of  their  small  size  and  feeble 
appearance.  But  to  be  able  to  rightly  interpret  the  economical 
relation  of  any  family  or  order  of  insects,  it  will  first  be  necessary 
to  have  a  full  and  systematic  knowledge  of  that  family,  not  only 
in  regard  to  the  species,  but  especially  of  the  life  histories  and 
habits,  on  which  to  base  our  conclasions.  Prematurely  drawn 
conclusions  and  advices  are  too  often  worthless. 

Not  a  few  of  our  American  entomologists  have  given  con- 
siderable attention  to  this  family,  but  still  we  are  only  on  the 
threshold,  as  the  number  of  species  for  this  country,  without  any 
doubt,  will  be  more  than  doubled.  Among  the  more  important 
works  of  these  writers  may  be  mentioned: 


Rilet  C.  7 ,  and  MontH,  J-.  NoMa  oa  tbe  Apbldlde  of  the  United  SUtn,  wlib  dncrlptlona 
nf  eptclPB  otcnrInK  wen  of  ihe  HlHl>ilppl.  (In  Ihe  bDllelln  of  the 
L'alled  Slab*  Qeologicil  ind  Oaographical  Sorrerof  the  TarrlloriM. 

Vol.V.,  No.  I,  18T9.1 

The  systematic  classification  both  of  the  species  and  genera 
found  in  America  is  still  very  unsatisfactory.  I  can  offer  very 
few  or  no  suggestions  in  this  line,  from  my  knowledge  of  the 
family  being  too  limited,  and  from  the  want  of  some  of  the  more 
important  foreign  works  treating  of  this  family.  The  lack  of 
literatare  is  probably  the  greatest  want  that  the  frontier  natural- 
ist has  to  encounter.  The  large  libraries  of  this  country  are  all 
far  off  in  the  East,  end  our  own  are  still  in  their  infancy;  it 
therefore  often  takes  months  if  not  years  to  procure  the  desired 
work.  Some  of  the  species  on  a  closer  study  and  comparison  will 
therefore  probably  be  found  nynonymoua  with  European  species, 
but  I  think  it  will  not  be  in  many  cuaea,  as  most  of  them  are 
found  on  plants  indigenous  to  this  country,  and  can  be  con- 
sidered as  native  species. 

In  two  cases  have  I  found  it  expedient  to  erect  a  new  genus;  if 
Talid  or  not  future  work  will  have  to  show. 
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In  regard  to  the  life  history  of  the  family  there  are  two  fact) 
that  I  would  here,  as  briefly  as  possible,  call  attention  to.  Evei 
since  the  time  of  Reaumer,  entomologists  and  naturalists,  in 
speaking  of  the  life  history  of  the  plant-lice,  have  invariably  had 
the  statement  to  the  effect  that  the  last  brood  in  the  fall  is  com> 
posed  of  winged  males  and  females,  and  that  after  the  sexual 
union  of  these  the  eggs  are  laid  by  the  winged  females.  Even 
entomo)(^istB  of  our  own  time  hare  fallen  into  the  same  error, 
although  facts  to  the  contrary  are  well  known;  errors  that  too 
many  writers  fall  into  from  quoting  authors  and  not  nature. 
The  relation  of  the  different  forms  as  now  known  to  entomolo- 
gists, and  which  is  in  accordance  with  my  own  observations,  I 
find  to  be  aa  follows :  The  first  brood,  or  spring  brood,  as  it 
might  well  be  called,  is  altogether  composed  of  the  apteroun 
viviparous  females,  whose  sole  object  is  the  multii>lication  of 
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I.-OetiUB  SIPHONOPHORA,  Koch, 

Head  nitrrow  and  •ab^qnmdnlE. 

AntsDDn  on  dIMlncI  tronUl  Inberclw,  appniilmmre  ■!  b»M:  1ong*r  or  ai  leut  aa  Inng  ••  iht 

bodr:  tbitd  JDlnt  LonR.  alwaj'a  loDger  Iban  the  fourth;  KWalh  MiacMoa  Rnd  loOE. 

aomolime*  longer  Iban  tbe  Ihlrd. 
Stm  with  a  dliillnct  lubercle:  w*lli  prennc  and  mdiIIt  coniplruaua, 
Bsak  ■nodaraUl]'  lonl- 

Prothorti  larga.  amooih  or  tranaveraelT  wrlaldad;  with  no  laterBl  IDbcrcle. 
Wlnp  yerr  lonir  and  narrow, 

Honar-luboa  verj-  long,  aioally  eiiending  1>ernnd  Iba  Up  or  iba  abdoincn:  cyllndrlral.  never 

aolarged  la  middle  orclaTaia 
Stria  long,  DinallT  carved  apurardu,  ortan  comprHBed.  falcbtDn-ahaped. 
Du4llr  foand  In  large  colnnle"  on  herba»on»,  or  on  Ibe  leave*  of  woodr  plania. 
TjplCBl  American  apeclei,  Siphunoiihara  num.  Reinm. 

1.    Slphonophora  rudbecklse,  Fitcb. 

Found  abundantly  throughout  the  aeason  on  Solidago  serotina. 
Ait.  and  SUpkium perfoliatum,  Linn. 

8.    Siphouophora  ambrosiffit  Thomas. 

Very  abundaot  during  August  and  September  on  Ambrosia 
tryida,  Linn. 

3.    Slphonophora  frigldw,  o.  ap. 

Habit.  Found  on  Artemisia  frig ida,  Willd.  A  well  character- 
ized species  on  accoun  t  of  its  shining  dark -green  color  contrasting 
well  with  the  white  silky  color  of  the  plant  it  inhabits.  In  size 
smaller  than  Sipltonophora  rudbeckia.  Winged  specimens  of 
viviparous  females  were  seen  during  the  summer,  but  no  de- 
scription was  taken  of  them  at  the  time.  I  can  only  eay  they 
were  quite  similar  to  the  apterous  form  both  in  color  and  general 
appearance;  the  venation  of  the  wings  being  as  usual  in  this 
genus. 

Apterous  form.  Of  a  very  uniform  shining  dark-green  color, 
somewhat  of  a  metallic  luster.  Head  narrow,  subquadrate, 
usually  slightly  darker  than  the  rest  of  tbe  body.  Eyes  black, 
with  a  small  and  blunt  ocular  tubercle.     AntenDte  on  prominent 
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second  coxfe;  third  joint  rather  long  and  strongly  poioted;  color 
black.  Lege  all  black  with  the  basal  half  of  the  femora  slightly 
paler.  Abdomen  rather  long,  widest  in  the  middle,  cylindrical 
(or  in  oTiparoQS  females  with  the  sides  slightly  emarginate,) 
with  a  row  of  small  impressed  dots  of  black  along  the  margin 
above  the  insertion  of  the  honey-tubes;  dorsum  is  often  slightly 
taberciilated,  especially  in  young  specimens,  the  tubercles  giv- 
ing rise  to  short  and  slender  hairs.  Honey-tubes  black,  cylin- 
drical, reaching  to  the  tip  of  the  abdomen,  as  long  again  as  the 
tarsi,  not  smooth,  but  appearing  as  if  covered  by  short  appressed 
scales  when  seen  under  the  microscope.  Style  black,  greenish  at 
base,  slightly  narrowed  in  the  middle,  rounded  at  tip,  about  two- 
thirds  as  long  as  the  honey-tubes.  The  anal  ptate  of  oviparous 
females  is  very  long  and  conspicuous;  black,  hairy.  Length  of 
body,  .08;  the  oviparous  females  are  somewhat  lai^r. 

Apterous  males.  The  occurence  of  this  form,  as  noticed  by  a 
few  European  entomologists,  is  still  accepted  with  doubt.  Why 
so  few  have  observed  this  form  is  probably  from  the  fact  that 
they  have  been  mistaken  for  larva  or  undeveloped  specimens, 
and  therefore  no  special  attention  been  given  to  them.  That 
the  males  as  a  rule  are  winged  I  think  there  is  no  doubt  of,  and 
the  occurence  of  wingless  must  be  considered  as  an  exception. 
Wingless  males  have  been  observed  in  both  of  the  above  men- 
tioned species,  and  in  one  or  two  others  belonging  to  this  genua. 
In  the  species  under  consideration  this  form  seems  to  be  the 
rule  and  not  the  exception.  During  the  summer  when  winged 
specimens  were  observed,  only  oviparous  females  were  found, 
no  males  being  seen  at  the  time.  I  did  not  look  specially  for 
them  as  I  felt  confident  they  would  be  found  further  on  in  the 
season,  but  after  a  most  diligent  search  for  them  during  Sep- 
tember and  October,  when  the  eggs  were  deposited,  not  a  single 
winged  specimen  conld  be  found.  A  great  number  of  the  wing- 
less mates,  described  below,  were  taken  repeatedly  during  this 
time,  and  taken  often  in  congress  with  the  wingless  oviparous 
females,  so  there  can  be  no  doubt  of  their  being  fully  developed 
individuals. 
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long  as  the  body  or  ueunlly  a  little  longer,  black,  except  tbe  bue 
of  III  which  is  slightly  pale;  III  longest,  IV  and  V  sabequal, 
YI  one-third  of  V,  VII  as  long  aa  III,  or  sometimes  longer. 
Eyee  with  the  ocular  tubercle  short  and  blunt,  no  ocelli.  Beak 
reaching  second  cozs,  third  joint  rather  long  and  pointed.  Legs 
black,  except  the  base  of  the  femora,  and  also  the  tibin  some- 
times slightly  pater.  Abdomen  longer  than  broad,  being  rather 
longer  and  narrower  than  usual  in  males;  flat  above,  sides  mar- 
gined, and  with  a  row  of  black  impressed  dots  above  the  inser- 
tion of  the  honey-tubes.  Honey-tubes  cylindrical,  black,  hardly 
twice  the  length  of  the  tarsi,  and  not  more  than  reaching  to  the' 
tip  of  the  abdomen.  Style  about  two-thirds  the  length  of  the 
honey-tubes,  black,  narrowed  at  base  and  rounded  at  tip.  Tbe 
anal  plates  are  black;  the  upper  rounded  at  end;  the  lower  di- 
vided into  two  diverging  lobeti  or  projections  which  are  cylin- 
drical, black,  and  very  hairy  on  the  under  surface.  Length  of 
body,  .08. 

The  eggs  of  this  species  are  laid  by  the  oviparous  females 
daring  October  in  very  great  numbers  between  the  leaves  od 
top  of  the  branches.  Being  tucked  in  between  the  hairy  leaves 
they  soon  become  firmly  fastened  to  them  by  the  hardening  of 
the  viscid  substance  that  covers  them  when  first  laid,  and  aa  tbe 
leaves  are  persistent  over  winter  they  are  well  protected  and  io 
tbe  very  midst  of  food  when  the  larvie  hatch  the  following  spring. 
When  first  laid  they  are  greenish,  but  soon  become  shining 
black  by  the  hardening  of  the  outer  shell  on  exposure.  In  form 
oblong,  cylindrical,  as  long  again  as  broad,  rounded  at  both 
ends,  very  smooth  and  shining;  length  about  .03. 

4.    Slphonophora  chrysanthemi,  n.  sp. 

Habit.  Found  on  the  flower-stalks  and  heads  of  fl/'/c/J* 
chrysanthemoides,  Michx.  What  relation  this  species  has  to  the 
European  Aphis  ckrysanthemi  I  can  not  at  present  say.  [l  is 
probable  that  they  may  be  the  same. 

Winged  form.  Hpad  black  or  blackish.  Eyes  dark  reddish- 
brown,  with  a  prominent  ocular  tubercle;  ocelli  present,  bordered 
by  a  ring  of  black.  Antennse  on  moderately  prominent  tubercles, 
about  as  long  as  tbe  body  or  a  little  longer;   I  twice  as  large  as 
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II,  III  longest  and  cicatrized,  lY  a  little  shorter  and  nearlj 
smooth,  V  a  little  shorter  than  IV,  VI  about  one-balf  of  V, 
VII  nearly  or  quite  as  long  as  III;  color  black  with  the  base  ol 
III  slightly  paler.  Beak  reachiag  second  coxte  and  as  usual, 
Thorax  with  all  the  lobes  black.  Wings  hyaline,  reins  slender, 
brownish;  third  diacoidal  obsolete  at  base;  stigmal  vein  not 
much  curved,  straight  the  greater  part  of  its  length;  stigma  long 
and  narrow,  pointed  at  both  ends,  Corming  a  distinct  angle  at 
the  origin  of  the  stigmal  vein,  yellowish -brown  in  color.  Legs 
pale  except  the  apical  half  of  the  femora,  and  the  tip  of  the 
tibim  with  the  tarsi  black.  Abdomen  greenish-black;  honey -tubes 
reaching  to  the  tip  of  the  abdomen,  cylindrical,  slightly  thicker 
at  base  and  tip,  black  in  color.  Style  about  one-half  as  long  as 
the  honey-tubes,  pale,  slightly  curved  upwards,  thickest  in  the 
middle.     Length  of  body  .10;  to  tip  of  wings  .16. 

Apterous  form.  General  color  greenish-black,  varying  to  a 
pale  greenish-brown.  Eyes  with  ocular  tubercle.  Antennas 
shorter  than  id  the  winged  form,  about  one-half  as  long  as  the 
body,  or  not  more  than  reaching  to  the  base  of  the  hoaey-tubes; 

III,  IV  and  V  subequal,  VI  shortest,  VII  longest;  blackish 
except  at  base.  Honey-tubes  as  in  winged  form,  but  somewhat 
shorter,  black.  Style  about  two-thirds  the  length  of  the  honey- 
tubes,  pale.  Legs  pale,  with  the  tips  of  the  femora  and  tihite  with 
the  tarsi  black.  Length  of  body  .08  to  .09;  very  young  larvae  vary 
considerable  in  color. 

ff.    Siplionophora  granarla,  Eirby. 

Found  on  the  heads  of  cultivated  wheat  and  oats,  but  not  very 
often  or  in  any  great  numbers.  Also  found  more  sparingly  on 
Phaiaris  canarienaia,  L.,  or  canary -grass,  and  on  Poa  annua,  L. 

6.    Slphonoptaora  ludoviciana;,  n   ap 

Habit.    Found  on  Artemisia  ludovkiana,  Nutt.     Size  large, 
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tubercle;  ocelli  present  but  Dot  very  conspicnouB,  aod  not  bor- 
dered by  a  ring  of  black.  Antenna!  longer  than  the  bod;;  I 
twice  as  lari^  as  II,  III  very  long,  slightly  cicatrized  on  the 
basal  half,  IT  but  a  little  shorter,  Y  a  little  shorter  than  IV, 
VI  one-half  of  V,  VII  usually  very  long;  color  black  eicept 
the  two  first  and  the  base  of  III;  smooth,  with  very  few  scat- 
tered hairs.  Beak  long,  slender,  sharply  pointed,  black  at  tip; 
lobes  of  the  thorax  concolorous  with  the  head.  Wings  as  usaal  is 
this  genus,  third  discoidal  obsolete  at  base.  Legs  black  or  black- 
ish, except  the  base  of  femora  slightly  paler.  Abdomen  green, 
bat  more  or  leas  covered  by  a  white  powder  as  in  wingless  form. 
Honey -tubes  reaching  to  tip  of  abdomen,  slightly  thicker  at  base 
and  truncated  at  tip ;  color  black.  Style  long,  widest  in  the  mid- 
dle, curved  upwards,  yellowish.  Length  of  body  .10;  to  tip  of 
wings  .17. 

Apterous  form.  Size  large,  color  pale  green,  but  whole  body 
rather  thickly  covered  by  a  mealy  substance.  Eyes  bright  red- 
dish-brown, with  ocular  tubercle.  Antenns  as  long  as  the  bodr 
or  longer,  black;  III  longest,  IV  and  V  subeqnal,  each  bat  a 
little  shorter  than  III,  VI  one-half  of  V,  VII  about  as  long  as 
III.  Beak  reaching  beyond  second  coxie,  basal  half  pale,  rest 
black.  Abdomen  long,  slightly  margined,  and  with  a  row  of 
impressed  pits  along  the  margin.  Legs  blackish  except  tbebase  of 
femora.  Honey-tubes  and  style  as  in  the  winged  form.  Len^ 
of  body  .13. 

7.    Slphonophora  roste,  Raium. 

A  single  colony  of  this  species  was  taken  September  lat,  on 
the  cultivated  rose. 

S.    Slphonophora  erigeronensis,  Thumas. 

Very  abundant  throughout  the  season  on  Erigeron  canadem-e, 
L.,  or  Canada  flea-bane. 

0.    Slphonophora  polygoni,  iValk. 

What  is  probably  this  species  was  seen  during  the  summer  on 
the  common  knotweed.     {^Polygonum  persicaria,  L.) 
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lO.    Slphonophora  verbense,  Thomas. 

Fouud  rather  Bpariugly  on  the  underside  of  the  leaves  of  < 
wild  verbenitB. 

11.    Slpliouophora  plsl,  Kalt. 

This  species  is  undoubtedly  one  of  the  most  comniun,  bei 
found  on  a  great  number  of  different  plants,  mostly  of  t 
garden,  and  on  introduced  weeds.  What  I  consider  to  be  t 
same  was  also  taken  on  Urtica  gracilis.  Ait. 

12,    Sipbonopbora  acbyrantea,  Moneil. 

Found  on  the  leaves  of  Amarantus  albus,  L. 

13.    Siphonopbora  corydalis,  a.  sp. 

Habit.  Found  on  Corydalia  aitrea,  Willd.  This  I  believe 
the  first  species  found  on  this  order  of  plants. 

Winged  form.  Qeneral  color  pale  yellowish -green,  head  ar 
thorax  of  a  deeper  yellowish  color  than  the  rest  of  the  bod. 
Eyes  bright  reddish-brown,  with  ocular  tubercle;  ocelli  preset 
and  bordered  by  a  ring  of  black.  Antennte  on  conspicuoi 
frontal  tubercles,  longer  than  the  body,  black  or  blackish,  e: 
cept  at  base  where  tht<y  are  pale,  rather  smooth,  the  third  joii 
slightly  cicatrized  at  base;  I  very  much  larger  than  II,  U 
loug,  IV  but  a  little  shorter,  V  a  little  shorter  than  IV,  V 
about  one-fourth  of  V,  VII  longest,  very  long  and  setaceoui 
Beak  moderately  long  and  stout,  reaching  second  coxse,  black  s 
tip.  Prothorax  rather  large,  transversely  wrinkled;  mesothora 
of  uniform  color  throughout,  usually  of  a  deep  yellow,  as  th 
head;  the  lobes  smooth  and  shining.  Wings  hyaline,  stigm 
long  and  narrow;  stignial  vein  strongly  curved,  the  third  dis 
coid.il  obsolete  at  base.  Legs  long  and  slender,  pale  except  at  th> 
joints  and  the  whole  of  tarsi  which  are  black.  Abdomen  rathe 
long,  grndually  narrowed  behind,  greenish.  Honey-tubes  ver 
long  and  narrow,  cylindrical,  reaching  beyond  the  lip  of  th 
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curved,  gradually  tapering  to  a  point.  Length  of  bodv,  (style 
not  included,)  .10;  to  the  tip  of  wings  .18  to  .20.  Honey-tubes 
about  .03. 

Apterous  fortn.  Body  rather  lonft  and  narrow.  Color  of  a 
uniform  pale  green.  Eyes  rather  bright  red,  with  tubercle. 
Aotennte  as  long  or  longer  than  the  body;  very  similar  to  the 
winged  form,  but  usually  quite  pale,  except  at  the  joints  and  the 
whole  of  sixth  bliick.  Legs,  honev-tnbes  and  atyle  a*  in  the 
winged  form.     Length  of  body  .10. 

14.    SiphoDOphora  adlanti.  d.  ap. 

Habit.  Found  on  the  underside  of  the  fronds  of  Adiantum 
pedaium,  L.  The  ferns,  I  believe,  have  generally  been  consid- 
ered as  entirely  exempt  from  the  attack  of  plant-lice,  but  this 
species,  together  with  a  second,  described  further  on,  will  show 
that  even  this  order  has  its  peculiar  species.  Only  apterous 
individuals  have  so  far  been  taken.  They  seem  to  be  rather 
widely  spread,  but  never  occuring  iu  any  great  numbers;  usually 
in  small  grouDS  of  five  or  six. 

Apterous  form.  General  color  bright  lemon-yellow,  sometimes 
gieeniah;  in  size  rather  smaller  than  usual  in  this  genus.  An- 
tennte  longer  than  the  body,  black  or  blackish,  except  the  fron- 
tal tubercles  and  the  first  two  joints,  which  are  of  the  same  color 
with  the  body;  III  long,  IV  and  V  subequal,  VI  about  two- 
thirds  of  y.  Til  aa  long  as  III,  or  a  little  longer.  Eyes  reddish- 
brown,  with  tubercle.  Beak  very  short  and  stout,  not  reaching 
to  the  second  coxse,  rather  bluntly  pointed,  hairy  and  black  at 
tip.  Abdomen  rather  wide  and  rounded  behind.  Legs  pale,  ex- 
cept the  tips  of  the  tibite  and  the  tarsi,  which  are  black.  Honey- 
tubes  long  and  slender,  reaching  beyond  the  tip  of  the  abdomen 
and  about  twice  the  length  of  the  tarsi,  pale,  except  tip  some- 
times dusky.  Style  about  one-half  the  length  of  the.  honey- 
tubes,  rather  thick  and  conical.     Length  of  body  .06  to  07. 

Egfca  of  this  species,  taken  during  Octob- r,  were  deposited  on 
the  under  side   of  thn   fmnda.     Tn   form   iwlindnVa)     rnnndcd   at 
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Brca  lirge  sod  rmnd.  with  ■  dlilluct  tDbcrclc:  d«1I<  pi* 

Henk  mndiralsir  long. 

Prtiitaor:ii  large,  wlih  ft  lateral  tqlwrcle. 

Wlnge  long  and  natTDw;  somettiao  cloDdad  it  Up. 

L«gp  long  and  elflnder. 

Hnney-lHtiea  Yery  Jong,  aiunding  fmr  beyond  Iho  ttp  of  tl 

lu  llic  middle  and  ■llgHIly  cilrvad. 
Sirle  long  and  oon.plcuoui. 

The  species  on  which  this  genus  h 
similar  to  Kalteobach'a  Siphonophora  it 
specifically  distinct,  and  would  therefo 
included  in  that  genus.  But  the  dilab 
style,  prothoracic  tubercle  and  clouded 
female)  I  think  will  justify  a  separation, 
be  put  on  some  of  these  characters  I  ca] 
have  reason  to  believe  that  these  togethe: 
a  higher  differentiation  than  even  Siphon 
systematic  arrangement  would  come  befo 

1.    Macroslphum  rabico 

HabU  Found  clustered  around  the  ti 
side  of  the  leaves  of  Riibus  strigosits,  Ms. 
elegant  species. 

Winged  form.  General  color  whitish  or 
triinsverse,  straight  in  front,  moreorlessc 
as  long  as  the  body  or  often  considerably 
conspicuous  frontal  tubercles,  not  appi 
frontal  tubercles  as  well  as  the  base  of  thi 
times  the  fourth  and  fifth  joints  are  also 
black;  1  and  II  ee  usuat  in  this  sectiot 
little  shorter,  V  a  little  shorter  than  1' 
about  one-third  or  one-fourth  of  V,  V 
often  as  long  as  III;  III  more  or  less  tu 
reddish-brown,  with  a  distinct  tubercle;  < 
conspicuous;  bordered  by   a   ring  of  bl 
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rather  robust.  Lobes  of  mesothorax  shining  black  above,  the 
ventral  of  a  dDl)  black.  Wings  long  and  narrow;  stigma  ver; 
long  and  broad,  pointed  in  front  and  behind,  forming  a  distinct 
bat  very  obtase  angle  at  the  urigin  of  the  stigmal  rein ;  dasky  or 
almost  black;  tip  of  wings  smoky,  this  clooded  patch  is  betweea 
the  third  discoidal  and  the  stigmal  vein,  extending  partly  into 
the  stigmal  cell;  stigmal  vein  strongly  curved  at  base,  rest  nearly 
straight.  Legs  long  and  slender,  femora  whitish  with  their  tips 
black;  iibiie  dusky  with  their  tips,  together  with  the  tarsi,  black. 
Abdomen  longer  than  broad,  sides  parallel  and  but  a  tittle  wider 
at  the  middle  than  the  thorax;  flat,  with  impressed  pits  along 
the  slightly  maigined  sides;  color  whitish  with  some  green 
markings  above,  the  ventral  greenish-white.  Honey-tubes  very 
long,  extending  more  than  half  their  own  length  beyond  the  tip 
of  the  abdomen;  slightly  attenuated  near  the  base,  then  gradually 
enlarging,  becoming  thickest  above  the  middle,  where  they  are  st 
least  twice  as  thick  as  at  base,  again  more  rapidly  contracting 
near  the  tip,  ending  as  usually  in  a  flat  rim.  Being  more 
strongly  enlarged  on  one  side  they  become  slightly  bent;  color 
dusky  especially  at  the  base  and  tip,  but  transparent,  the  liquid 
globales  being  visible.  Style  cylindrical,  or  but  slightly  oar- 
rowed  near  the  base,  bent  upwards,  with  but  few  hairs  and  of 
the  same  color  with  the  body.  In  length  about  one-fourth  the 
boney-tnbes  or  about  twice  the  length  of  the  tarsi. 

Length  of  body  (style  or  honey-tubes  not  included)  .10 — .12; 
to  the  tip  of  the  wings  .18 — .20. 

Winged  male.  Found  as  late  as  November  the  1st,  together 
with  the  oviparous  wingless  females.  Head  transverse,  consid- 
erably broader  than  long,  black  or  blackish.  Antennie  longer 
than  the  body,  on  rather  prominent  frontal  tubercles;  relative 
length  of  the  joints  the  same  as  in  females;  all  black.  Eyes 
large  and  prominent,  with  tnbercle;  ocelli  present,  bordered  by 
a  riug  of  deeper  black  than  that  of  the  head.  Beak  reaching 
second  coxte,  blackish.  Prothorax  well  developed,  as  long  as  the 
head,  lateral  tubercle  more  or  less  obvioiix.  .Mesothorax  shining 
black.  Wings  as  in  female,  but  the  stigma  is  not  so  black,  and 
the  smoky  patch  at  the  tip  of  wii.gs  wanting.  Legs  all  black, 
except  the  base  of  femora  and  tibiee  slightly  paler.  Abdomen 
blackish- green,  short,  with  more  or  less  black  markings  on  the 
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dorsum.  Honey-tubes  very  long,  reaching  beyond  the  tip  of  1 
style,  Bub-cylindrical,  enlarged  only  at  the  very  tip  where  theyi 
trumpet-shape;  black.  Style  as  in  females.  Anal  plates  cC 
spicuous,  black,  and  very  hairy,  especially  the  lobes  of  the  \ot 
plate.  Length  of  body  .08;  antennae  .12;  to  the  tip  of  wings  .1 
Apterous  form.  General  color  during  summer  very  pale,  whitii 
becoming  pale  lemon-yellow  late  in  the  season.  Head  straig 
in  front.  Antenna;  seem  to  vary  much  in  length  from  ma 
longer  than  the  body  to  shorter,  (especially  all  those  ezamin 
late  in  the  season  had  them  shorter  than  the  body,)  the  relati 
length  of  the  joints  as  in  foregoing  forms;  color  the  samew! 
the  body,  with  the  tips  of  the  uppei;  joint  and  the  whole  of  t 
sixth  blackish.  Eyes  moderately  large,  dark  reddish-brown  wi 
tubercle;  no  ocelli.  Beak  rather  long  and  stoat,  reaching  slight 
beyond  the  second  pair  of  coxee,  first  and  second  joints  subeqat 
Prothoraz  with  a  more  or  less  obvious  lateral  tubercle.  Abdomi 
long  and  narrow,  widest  at  the  insertion  of  the  honey-tube 
Lege  rery  pale,  except  the  tips  of  tibiee  and  the  whole  of  tan 
which  are  black.  Honey-tubes  as  in  the  winged  female,  ve 
pale  or  whitish  throughout,  or  with  the  tips  black,  this  beit 
the  case  with  all  taken  late  in  the  season.  Style  shorter  than ; 
winged  female,  not  much  longer  than  the  tarsi,  cylindrical,  wit 
but  few  hairs,  of  the  same  color  with  the  body. 


HI.— Genus  HEGOtTBA,  Buckton. 
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IV.— 0«Diis  SI¥ZVS,  Pom. 

Head  imuram. 

AdWdiibod  modvnlelT  large  laberclM:  ihem  glbbona  no  th<  inu^r  aide,  u  1«  slm  the  Ant 
antminal  Join);  aboat  aalong  ai  the  bodf- 

pTDtlioraxuBaatl)'  vr I Ih  Ihe  proDOInin  narrowed  Id  the  mlddls. 

Lflga  modi^ralrlj  loag, 

WlDjjB  vi-rr  mucb  as  In  Aphli. 

Honflj-lubei'  reaching  lo  the  tip  of  the  abdomen.  C7Uiidric«l.  or  illghllT  enlari^  lowanl  ib« 

apei. 
Sl;le  niber  ahorL 
Habit.    HcMtlj  found  on  the  railage  ot  plants  belongfog  to  the  tom  lamllr;  aoma  tpaclee 

Tiplcal  American  epeclea,  JAmu  ribit.  L. 

1.  MyniB  cerasi.  Fab. 

This  species  seems  to  be  fonnd  wherever  the  cherry  is  cultirateil. 
So  far  as  I  am  aware  it  has  not  shown  itself  specially  tronblesome 
ia  this  state. 

2.  MyzOB  ribis,  Linn. 

Found  plentiful  on  the  cultivated  currants,  causing  the  leaves 
to  curl  up,  forming  corresponding  crispy  swellings  above.  When 
they  become  very  numerous  on  a  bush  they  cause  the  leaves  to 
turn  yellow  and  to  drop  off,  aa  I  noticed  in  several  instances. 

3.    Myzug  potentUlte,  d.  sp. 

Habit.  Found  on  the  ttnderside  of  the  leaves  of  PotentiUa 
anaerina,  Linn. 

Winged  form  (males).  General  color  yellowish-green.  Head 
rather  broad,  slightly  convex  in  front,  black  or  blackish.  Au- 
tennee  longer  than  the  body,  black;  the  third  slightly  pale  at  the 
very  base;  tubercles  moderately  prominent,  gibbous;  I  gibbons, 
II  as  usual,  III  very  long  and  tubercolate  on- the  underside,  IV 
and  y  Bubeqnal,  each  shorter  than  III,  VI  one-half  or  one-third 
of  V,  VII  as  long  as  III  or  usually  longer.  Eyes  large,  reddish- 
brown,  with  distinct  tubercle;  ocelli  present,  bordered  with  a 
ring  of  black.  Beak  reaching  second  coxse,  pale  at  base,  black 
at  tip,  last  joint  rather  sharply  pointed.  Prothorax  with  the 
pronotum  narrowed  in  the  middle,  blackish ;  membrane  greenish. 
Mesothorax  yellowish  with  the  lobes  and  the  scutellum  shining 
black.     Legs  black,  with  the  base  of  the  femora  and  tibise  paler. 


dbvGoogle 


BTATK  O£0I.0eiST 

The  wings  as  usual.  One  specimeD  ex 
wings  rer;  abnormal,  the  first  discoidal 
lete,  the  second  so  except  a  verj  short 
the  third  discoidal  with  but  one  branch, 
more  or  less  black  on  the  dorsum  in  fo 
Honey -tubes  cylindrical,  reaching  to  the  e 
some  beyond,  pale,  in  length  about  thrc 
very  short,  pale  except  sometimes  at  the 
plate  of  the  same  color  as  the  body,  lowe 
lobes.     I<eugth  of  body  .06,  wings  includ 

Wingless  form.  Oblong  and  rather  i 
pale  green;  covered  with  small  tuber< 
strongly  capitate  or  knobed  haira.  Some 
are  also  found  on  the  front  of  the  bead,  a 
and  on  the  first  and  second  joints  of  tl 
commonly  a  little  shorter  than  the  bod; 
the  apical  joints  are  dusky;  III,  IV  and  'V 
of  V,  VII  about  as  long  as  III.  Eyes  n 
tubercle.  Legs  pale,  except  tips  of  tibiae 
dusky.  Honey-tubes  pale,  cylindrical,  a 
length  of  the  tarsi.  Style  pale,  short,  ab< 
Length  of  body  .06  to  .07. 

The  eggs.  These  are  laid  on  the  unden 
as  these  do  not  fall  off  but  remain  attac 
winter  they  aS'ord  a  very  good  protection,  i 
hatching  in  the  spring  has  bat  a  short  wi 
new  growth.  They  are  pale  green  when 
come  shining  black;   cylindrical,  very  sm 


4.    Hf  zns  malvse,  □■ 

Halnt.  Found  on  the  underside  of 
rotundifalia  Linn.  This  can  not  he  S 
European  authors,  and  I  know  of  no  My: 
common  plant. 

Winged  form.    Head  and  thorax  shining 
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distiDct  frontal  tubercles,  and  these  very  much  prolonged  or 
gibbous  on  the  inner  side;  I  gibboos,  II  as  usual,  III  longest, 
ly  a  little  shorter,  V  a  little  shorter  than  IT,  VI  about  one- 
half  of  V,  VII  setaceous,  about  as  long  as  IV.  Beak  reaching 
second  coxae.  Eyes  dark  reddish-brown,  with  prominent  tuber- 
cle; ocelli  present.  Prothorax  with  the  pronotum  narrowed  in 
the  middle,  black;  membrane  pale.  Lobes  of  mesothorax  shin- 
ing black.  Legs  with  the  apical  half  of  femora  black,  tips  of 
tibiie  and  the  tarsi  black,  rest  paler.  Wings  as  usual  in  this 
genus.  Abdomen  not  much  longer  than  wide,  sides  rounded; 
color  pale  green  with  a  large  subquadrate  patch  of  darker  green 
on  the  dorsal  side,  and  with  a  row  of  black  spots  along  the 
margins  above  the  insertion  of  the  houey-tubes  as  in  Aphis 
malt.  Honey-tubes  reaching  to  the  tip  of  the  abdomen  or 
slightly  beyond,  cylindrical,  or  generally  a  little  thicker  towards 
the  apex,  more  or  less  duaky,  the  liquid  drops  risible  through  it. 
Style  about  half  as  long  as  the  honey-tubes  or  aboat  as  long 
as  the  tarsi,  cylindrical  or  rery  slightly  narrowed  near  the  base 
and  bent  upwards,  hairy.  Length  of  body  .06;  to  tip  of 
wings  .14. 

Apterous  form.  General  color  palcgreen.  Antennte  about 
half  as  long  as  the  body,  not  reaching  to  the  base  of  the  honey- 
tubes;  i>ale  at  base,  rest  blackish.  Eyes  reddish-brown,  with 
tubercle.  Abdomen  pale  green,  (with  a  middle  and  sometimes 
marginal  longitudinal  band  of  darker  green);  not  tuberculate 
nor  with  capitate  hairs.  Honey-tubes  and  style  as  in  winged 
form  but  usually  quite  pale.  The  frontal  tubercles  and  first  joint 
of  the  anlennee  very  gibbous. 


v.— Genus  DBEPANOSIPHUM,  Koch. 

Antenaie  on  ftODUl  tnberclM,  afD([ly  longer  Uiui  tbe  bodf ;  third  uid  laU  joiotc  laD)[«): 

foortli  and  flfUt  tqntl. 
Krea  largs  and  with  ■  dktlnet  tabirele;  ocelli  preaent. 

Frothorai  nlth  no  lateral  tubercle. 

WiDg*  loDfi  (Dd  narrow;  mariflnal cell  elongated  loverda  [be  apex  of  Ihe  wing. 

Lege  moderatsl;  long. 

Hanar-Inbae  moderately  long,  enlarged  benealh  towards  [he  baae, 

S^le  Incmupicnaiie  or  none. 

BkbltiporadlC. 
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1.    Drepanofllphuni  ttceiifoltl,  Tiioi 


This  pecalisr  species  is  by  no  means  rare  on  the  soft  maple 
{Aar  das^carpum,  Ebrh.)  in  and  around  the  city  of  Minneapolis. 


VI.— RHOPALOSIPHt'M,  Koch. 

This  genus  is  mostly  characterized  by  American  entomologists 
simply  as  similar  to  Aphis  or  Siphonophora,  but  with  the  honey- 
tabes  distinctly  clavate.  As  far  as  our  American  species  are  con- 
cerned, this  is  probably  one  of  the  most  difficult  genera  to  define 
in  the  family.  If  we  on  one  hand  take  Bhopalosiphum  rhois  as  a 
type,  we  have  a  species  that  is  similar  to  Aphis,  and  could  well 
\»  put  in  that  genus  with  the  exception  of  the  clavate  honey- 
tubes;  if  on  the  other  hand  we  t&ke  Bhopalosipkumnabali  (ie- 
scribed  below)  aa  a  type,  we  have  a  species  that  could  well  be  put 
in  Siphonophora  but  for  the  distinctly  clavate  character  of  the 
hoDey-tubes.  If  Rhopalosiphuin  ribis,  Koch,  prove  to  be  adistinct 
species  aa  fonnd  on  our  native  currant  (Ribes  nigrum,  L.), 
from  Myzus  ribis,  L.,  as  found  on  the  cultivated  currant,  we 
bare  still  another  species  that  shows  a  close  relation  to  Mtfzus. 
Wherefore  we  have  to  rely  almost  exclusively  on  but  one  single 
character.  Now  if  this  clavate  character  of  the  honey-tubes 
prove  to  be  constant,  ao  that  we  can  rely  on  it  in  all  cases,  the 
genus  could  well  be  accepted  to  include  all  the  species  that  I  have 
included  in  the  following;  but  if  this  character  should  be  found  to 
vary,  as  I  have  reason  to  believe,  most  of  the  following  species 
will  have  to  be  located  in  other  genera. 

1.    Bhopalostpliuni  rholH,  Honell. 

Found  rather  common  on  the  underside  of  the  leaves  of  Bhus 
Slabra,  Linn. 

2.    Rhopaloslttliiiinl  ribiH,  Kocli. 

Found  on  the  underside  of  the  leaves  of  wild  currant  (Ribes 
»igrum,  Linn,),  and  as  far  as  I  observed  not  causing  the  leaves  to 
cap  as  in  the  case  with  Myzus  ribis,  Linn.,  found  on  the  culti- 
vated currant.    It  is  probably  bnt  a.  variety  of  this  last  named 
3 
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Species,  though  the  honey-tubes  are  distinctly  clavate  and  would 
locate  it  here. 

3.    Hbopaloalphum  soacht  n.  sp. 

Found  on  Sonchus  asper,  ViU. 

Winged  form.  Head  transTerse,  straight  in  front,  or  bat 
slightly  convex,  more  or  less  black  above.  Antenne  about  as 
long  as  the  body,  black  except  the  base  of  the  third  joint 
slightly  paler,  on  rather  small  frontal  tubercles,  and  these  some- 
what gibbous  or  enlarged  on  the  inner  side;  I  much  larger  than 
II,  III  long,  IV  a  little  shorter,  V  a  little  shorter  than  IV, 
VI  about  one-third  of  V,  VII  as  long  as  III  or  often  very  short;  III 
and  IV  are  strongly  tnberculated  and  cicatrized,  especially  on  the 
under  side.  Eyes  large,  reddish-brown,  with  a  dicitinct  tubercle; 
ocelli  present  and  conspicuous  us  a  glassy  point  bordered  by 
black.  Beak  as  usual,  reaching  second  coxse,  pale  except  at  tip. 
Prothorax  with  the  pronotum  narrowed  in  the  middle,  black; 
membrane  greenish.  Lobes  of  mesothorax  all  shining  black. 
Wings  hyaline;  costal  veins  yellowish,  the  rest  brownish;  third 
discoidal  obsolete  at  base.  Legs  pale  except  at  the  joints,  where 
they  are  duskr  or  black;  tarsi  black.  Abdomen  pale  green,  with  a 
marginal  row  of  black  spots,  and  in  the  middle  a  large  subquadrate 
patch  of  black,  as  wide  as  the  distance  between  the  honey-tubes; 
ventral  uniiormly  greenish.  Honey-tubes  reaching  to  the  tip  of 
the  style,  narrow  at  base,  then  expanding,  becoming  widest  a  little 
above  the  middle,  where  they  are  at  least  twice  as  wide  as  at  base, 
again  contracting  near  the  tip  ending  in  a  flat  rim;  color  pale, 
dusky  only  at  the  tip.  Style  about  half  as  long  as  the  honey- 
tubes,  cylindrical,  point  rounded,  hairy  and  bent  upwards,  yel- 
loivish.   Length  of  body  .08;  to  tip  of  wings  .16;  honey-tubes  .02. 

Wingless  form.  General  color  pale-greenish.  Antenne  as  in 
winged  form,  but  pale,  or  joints  dusky  only  at  tips.  Legs 
pale,  tarsi  black.  Honey-tubes  ih-i  same  but  somewhat  thicker, 
and  not  so  distinctly  clavate. 

4.    Kbopalostplium  nabatl,  n.  sp. 

Habit.     Found  on  the  flower-heads  of  NabalHS  edbua.  Hook. 
Winged  form.     Head  breader  than  long  and  nearly  straight  in 
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front;  color  browaish-black.     Aatennse  oa  rather  abort  (t 
tubercles,  about  reaching  to  the  bonej'tubes;  III  loDgest, 
little  ahorter,  V  a  little  shorter  than  IV,  VI  short,  aboui 
fourth  of  V,  VEI  seems  usually  to  be  short,  not  longer  tha 
in  only  one  specimen  out  of  a  dozen  did  I  find  one  that  had 
long  as  III,  black  in  color,   and  III  and   IV   rather  stn 
tubercular  as  in  the  foregoingspeciea.   Beak  reaching  socondl 
or  but  slightly  beyond  it,  pale  except  at  tip.     Prothorax 
the  pronotum  narrowed  in  the  middle;  color  shining  bron 
blackish,  as  are   the  lobes  of  the   mesothorax.     Eyes  redi 
brown,  with  tubercle;  ocelli  present,  bordered  by  black.     W 
with  the  costal  veins  yellowish,  rest  brownish;   stigma  long 
narrow;  third  discoidal  obsolete  at  base.     Legs  blackish  ex 
basal  half  of  femora.     Abdomen   greenish   with   a   longitud 
middle  and  marginal  band  of  blackish.     Honey-tubes  read 
beyond  the  tip  of  the  style,  strongly  club-shaped,  narrow  i 
the  base,  then  enlarging,  becoming  at  least  twice  as   wide  a 
base,  again  contracting  more  modenitely  near  the  tip,  endini 
a  flat  rim,  brownish  or  black,  base  usually  paler.     Style  ral 
long,   about   one-half  the  honey-tubes,  slightly  enlarged  in 
middle,  bent  upwards,  hairy  and  yellowish  in  color.     Lengtl 
body  .10;  to  the  tip  of  wings  .20. 

Wingless  form.  General  color  a  dusky-green  with  head  i 
thorax  usually  yellowish-green.  Antennas  about  two-thirds 
length  of  the  body.  Honey-tubes  and  style  aa  in  winged  foi 
Legs  pale  except  at  the  joints,  where  they  are  slightly  dus 
Wing-pads  of  the  pupte  pale  yellow. 

This  species  comes  nearer  to  Siphonopkora  than  Aphia  in  s 
color  and  general  appearance,  but  the  honey-tubes  are  distinc 
club-shaped,  and  the  frontal  tuberclea  are  but  moderately  la 
and  hardly  approximate. 

VII.-SIPHOCOBYNE,  Pass. 


Unet  (abercls;  ocellt  prennl. 

o  parcapUble  frimul  iQlmrclM;  aborloT  thkn  the  boij  >Dd  dribIIj  at 
ud  tabneuliled. 
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1.    Siphocoryne  xanthll.  n.  ap. 

Habit.  Found  on  the  leaves  of  Xanthium  canaderme,  Mill. 
(X.  strumarium  of  Gray's  Manaal). 

Winged  foiin.  General  color  yellowish-green,  some  more  de- 
cidedly green  than  others.  Head  transverse,  rounded  in  front, 
more  or  less  dasky  above.  Antennte  on  no  perceptable  fronUl 
tubercles,  about  one-half  the  length  of  the  body,  or  a  little 
loneer,  blackish  except  near  the  base;  HI  longest  and  s\s  long 
as  lY  and  T  together,  IV  and  V  subequal,  YI  about  one-half 
of  Y,  the  setaceous  VII  about  as  long  as  III;  III  and 
IV  strongly  tubercular.  Eyes  reddish-brown,  with  tubercle; 
ocelli  present,  bordered  by  a  ring  of  black.  Beak  short,  not 
reaching  second  COXfe;  last  joint  short  and  pointed,  dusky.  All 
the  lobes  of  thorax  blackish.  Wings  hyaline,  and  venation  much 
as  in  Siphotiophora.  Legs  pale,  except  at  the  tip  of  the  joints 
blackish.  Abdomen  oblong,  yellowish-green  with  transverse 
markings  of  darker  green;  ventral  uniformly  greenish.  Uoney- 
tubes  reaching  to  the  tip  of  the  abdomen  or  slightly  beyond,  pale, 
basal  half  slender,  then  enlarging  in  the  middle  to  nearly  twice 
the  diameter  at  the  base,  again  contracting  near  the  tip,  ending 
in  a  fiat  rim.  Style  short,  about  as  long  as  the  tarsi,  pointed, 
curved  upwards,  hairy.     Length  of  body  .08;  to  tip  of  wings.  14. 

Apterous  form.  Color  pale  greenish,  with  dorsal  markings  of 
darker  green;  ventral  uniformly  green.  Body  with  short  capitate 
hairs.  Antennae  one-half  as  long  as  the  body,  pale.  A  red 
variety  is  also  seen  among  very  young  specimens. 

2.    StphocoryDe  arcliang^ellcae,  d.  sp. 

Habit.  Fonnd  on  the  umbels  of  Archani/elica  atr(q>urpurea, 
Hoffm.  It  is  possible  that  this  is  Aphis  arcliangellcw  of  Linnfens, 
but  I  have  no  access  to  his  description  at  present. 

Winged /arm.  Head  transverse,  pointed  in  fronts  brownisb- 
black.  Antennte  on  no  frontal  tubercles,  not  more  than  one- 
half  the  length  of  the  body,  black  or  blackish;  III  longest  and 
about  as  long  as  the  three  following  joints  taken  together,  lY, 
Y  and  YI  being  subequal,  VI  being  slightly  the  shortest,  the 
setaceous  VII  also  very  short;  HI,  IV  and  T  are  strongly 
tubercular.  III  especially  so.    Eyes  dark  reddish-brown,  with 
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tabercle;  ocelli  present,  but  not  very  conspicuous.  Beak  moder- 
■telj  long  and  slender,  reachiog  to  the  aecood  coxee.  Pronotum 
or  Ihe  prothorax  narrowed  in  the  middle,  concoloroua  with  the 
head;  membrane  greenish.  Lobes  of  thorax  shining  black. 
Legs  pale,  dusky  at  joints.  Abdomen  rather  long,  sides  straight, 
jello wish-green  with  a  large  subquadrate  patch  of  black  in  the 
middle;  ventral  uniformly  colored.  Honey'tubes  reaching  to 
the  tip  of  the  style,  enlarging  in  the  middle  to  about  twice  the 
diameter  at  the  base,  again  becoming  narrow  near  the  apex, 
where  they  are  about  as  wide  as  at  base,  ending  in  a  Sat  rim. 
Style  rather  abort  and  acute,  pale.  Length  of  body  .09;  to  tip  of 
wings  .17. 

Apterous  form.  General  color  yellowish-green.  Antennae  very 
abort,  not  one-half  the  length  of  the  body;  joints  proportional 
lery  much  as  in  winged  form.  Honey-tubes  reaching  to  tip  of 
abdomen,  dusky,  in  form  as  above.  Style  short  and  conical. 
Beak  reaching  second  coxte.  Legs  rather  short  and  stout.  Length 
of  body  OS  to  .09. 


Vlll.-Oenus  APHIS,  Linn, 


tfit  modenlely  large  oc  liirK«.  wilb  ■  more  or  law  dliUncl  tnbarclu:  ocelli  pn'wir.  bnl 

niDlllj  DOl  VMJ  dlltlDCt 

Asmsc  ramole  st  bup,  am  on  frontal  lab«rclea.  or  nn  vsr;  laumtplcnoas  oocf;  iiwailj 

■mooUi,  and  genenllj  ehortsr  than  Ibe  bodf. 
Bakmodaratalr  long 

Fraiwtnm  of  proihorii  maKlIr  narrowod  in  the  middle,  and  atten  nlUi  a  littral  tuliiTrle. 
Wlngi  defleied,  and  ot  tbe  nnal  form. 
WinnallTibortandatoRt. 

HmHr-abs  cjUndric  or  ■nb-rjlindric.  modarat.'lj  long,  verj  rarely  none, 
S^le  nnillr  atiott,  vary  raralr  Dane, 
[i'mllj  foaad  In  large  colonleaon  annaal  planu. 
TTpiol  American  apeclea:    Aphit  mali.  Fan. 

Although  this  genus  has  many  times  been  restricted,  it  is  still 
one  of  tbe  most  unwieldy  in  the  family.  A  well  defined  subdi- 
viiion  would  therefore  be  very  desirable,  but  it  will  require  a 
very  careful  and  special  study  of  the  whole  genus  aa  found  in 
America,  At  preaent  I  can  offer  no  suggestions  in  this  line,  and 
will  only  attempt  to  define  as  fully  as  possible  the  apparently 
new  species,  without  any  satisfactory  order  of  arrangement. 
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1.    ApbiN  fVondoste,  n.  up. 

Habit.  Fouiid  on  Bidens  frondosa,  Linii.  UBually  in  very 
great  numbers. 

Winged  form.  Head  transverse,  rouoded  in  front,  black. 
AntenoK  about  as  long  as  the  body,  black,  on  no  frontal  tuber- 
cles, as  seen  from  the  side,  but  on  the  inner  side  with  rather 
strongly  projecting  lobes,  as  seen  from  above;  III  longest,  lY 
and  V  subequal,  VI  about  two-thirds  of  V,  setaceous  VII  aboat 
as  long  as  III|  smooth,  but  III,  IV  and  V  are  cicatrized, 
having  a  row  of  regularly  placed  spots  on  the  un-ler  side,  V  with 
but  a  few,  and  rather  far  apart.  Eyes  reddish -brown,  with 
tubercle;  ocelli  present.  Thorax  of  uniform  black.  Abdomen 
greenish  and  more  or  less  mottled  with  black  markings  above, 
forming  a  subquadrate  patch  not  well  defined.  Honey-tubes 
reaching  tip  of  abdomen,  cylindrical,  black.  Style  greenish- 
yellow,  cylindrical,  slightly  curved  upwards,  about  one-half  the 
length  of  the  honey-tubes,  or  about  as  long  as  the  tarsi.  Legs 
black  with  the  front  femora  pale,  and  the  tibia;  more  or  less  pale 
in  the  middle.  Wings  hyaline,  with  narrow  blackish  veins; 
origin  of  the  second  branch  nearer  to  the  tip  of  the  wing  than  to 
the  origin  of  the  first  branch.  Length  of  body  .07;  to  tip  of 
wings  .14  to  .15. 

Apterous  form.  The  pupa  has  the  antennse  about  as  long 
as  the  body,  blackish.  Thorax  greenish,  wing-pads  blackish. 
Abdomen  pale  green,  yellowish  around  the  honey-tubes,  with  a 
large  subquadrate  patch  of  dull  green  in  the  middle  blending  with 
the  pale  green  of  the  body.  Honey-tubes  black,  thickened 
slightly  at  base.     Style  short,  conical.     Length  of  body  ,07. 

2.    Apbis  ageratoidis,  n.  sp. 

Habit.  Found  on  the  flower-heads  of  Eupatorium  ageiatoides, 
Linn. 

Winged  form.     Head   transverse,   slightly   pointed    in   front. 
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nently  so  ae  iii  the  foregoing  species.  Eyes  reddish-browB, 
tabercle;  ocelli  present.  Benk  reaching  second  coxe, 
Protborax  with  the  pronotuin  much  narrowed  in  the  middU 
with  a  distinct  lateral  tabercle,  black;  membrane  greenish; 
of  thorax  of  a  rather  dull  black.  Wings  as  usual.  Legs  I 
«xcept  at  the  joints.  Abdomen  pale  yellow,  or  sometimes 
brownish,  with  a  patch  of  dark  green  in  the  middle  wht 
much  loDfter  than  broad;  ventral  pale  yellow.  Honey-1 
reaching  the  tip  of  the  style,  blackish.  Style  rather  slei 
cylindrical,  hairy,  pale  yellow  and  about  as  long  as  the  I 
Length  of  body  .06;  to  tip  of  wings  .12. 

Apterous  form.  General  color  pale  yellow.  Antennie  pa 
base,  rest  blackish.  Eyes  with  ocular  tubercle;  the  pupa 
brown  uniform  spots  as  rudiment  of  the  future  ocelli.  1 
black  at  tip.  Wing-pads  of  the  pupa  black,  except  at  1 
Legs  pale  except  the  apex  of  the  tibise.  Abdomen  with  a  p 
of  (lark  green  in  the  middle,  this  patch  much  longer  than  br 
Hooey-tubes  black,  slightly  thickest  at  base.  Length  of  1 
.06.  This  species  is  very  close  to  Aphis  frondosce,  but  in  size 
somewhat  smaller,  in  color  paler,  and  the  patch  of  tHe  abdo 
is  always  longer  than  broad,  while  that  of  frondosa  is  subqnad 
and  not  so  well  defined,  but  blending  with  the  general  cole 
the  body. 

3.    Aphis  eupatorli,  n.  ap. 

•  Habit.  On  the  flower-heads  of  Eupator turn  per foliatum,  L 
Winged  form.  Head  transrerse,  nearly  str-ight  in  fron 
but  a  little  rounded.  Antennae  rather  short,  not  more  than  < 
thirds  the  leniitb  of  the  body,  black  except  the  base  of  the  t 
joint;  HI  longest,  lY  and  T  subequal,  each  consider 
shorter  than  III,  VI  shortest  about  two-thirds  of  V,  VII 
long  as  V,  III  and  IV  cicatrized  hut  not  regular  nor  as 
marked  as  in  the  two*  foregoing  species.  Eyes  large,  redi: 
brown,  with  a  very  prominent  ocular  tubercle;  ocelli  pres 
Beak  rather  long  and  slender,  reaching  nearly  to  the  abdoi 
Protborax  with  the  pronotum  narrowed  in  the  middle;  < 
with  a  very  distinct  mammiform  tubercle,  black;  memb 
paler ;  rest  of  thorax  black.     Legs  pale  or  of  the  same  color  ' 
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the  bodj',  with  the  joints  blackish.  Abdomen  yellowish  or 
greenish-yellow,  with  a  marginal  row  of  black  spots,  and  the  lost 
segments  more  or  less  blackish.  Honey-tubes  rather  short,  hardly 
reaching  tip  of  the  abdomen,  and  uot  much  longer  than  the 
rather  long  tarsi,  cylindrical,  ending  in  flat  rim,  pale.  Style 
conspicuous  and  nearly  as  long  a8  the  honey-tubes,  cylindrical, 
curved  upwards,  hairy,  yellowish  in  color.  Length  of  body  .07 
to  .OH;  to  tip  of  wings  .14. 

No  description  was  taken  of  the  wingless  forms  at  the  time,  so 
I  can  say  nothing  in  regard  to  them,  but  the  species  can  easily  be 
recognized  from  the  two  foregoing  from  a  somewhat  larger  and 
more  robust  form,  the  form  of  the  antennae,  and  the  rather  short 
honey-tubes  but  long  style. 

4.    Aphis  marutte,  n.  sp. 

Habit.    Found  on  the  flower-stalks  of  Maruta  cotula,  D.  C. 

Winged  form.  Head  transverse,  rounded  in  front.  Antenne 
on  inconspicuous  frontal  tubercles,  but  these  slightly  prolonged 
on  the  inner  margin,  nearly  as  long  as  the  body,  all  black  ejcept 
base  of  third  joint;  III  long,  IV  but  a  little  shorter,  Y  a  little 
shorter  than  IV,  VI  about  one-half  of  V,  VII  as  long  as  III; 
III  and  IV  quite  tubercular,  especially  on  the  under  side,  but 
very  slightly  and  indistinctly  cicatrized.  Eyes  dark  reddish- 
brown,  with  tubercle;  ocelli  present.  Beak  reaching  second 
cozK,  blackish.  Thorax  uniformly  black ;  pronotum  of  prothorsx 
narrowed  in  the  middle  with  no  lateral  tubercle.  Legs  with  the 
base  of  femora  and  tibiie  pale,  rest  black.  Abdomen  p&le  green, 
with  more  or  less  black  markings  above;  ventral  uniformly  pale 
green.  Honey-tubes  rather  short  and  stout,  cylindrical  or 
slightly  enlarged  in  the  middle,  black.  Style  short,  conical, 
concoloTous  with  abdomen  slightly  dusky.  Length  of  body  .06; 
to  tip  of  wings  .12. 

Abdomen  greenish,  with  a  marginal  row  of  black  spots  above 
the  honey-tubes,  in  the  middle  s  large  subquadrate  patch  of 
black. 

Wingless  form.  Ueneral  color  greenish.  Antenns  about  one- 
half  the  length  of  the  body,  basal  half  pale,  rest  blackish.  Pupa 
with  the  tips  of  wing-pads  black.  Honey -tubes  short  and  usually 
a  tittle  thicker  at  the  base,  blackish. 
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This  apecies  is  very  similar  to  Aphis  eupatorii,  but  id 
recognized  by  the  large  patch  of  black  on  the  abdomen,  ai 
the  prothorux  bare  not  got  the  lateral  tubercle  found  in  th 
foregoing  species. 

5.    Aphis  mali,  Fb1>. 

This  species  has  been  fonnd  rerj-  abundant  throughout  tl 
sou  on  the  common  apple,  crab-apple,  and  also  on  the  mui 
ash.  As  far  as  I  am  aware  it  has  not  been  noticed  on  th 
named  before.  Wherever  noticed  the  eggs  were  laid 
numerous  during  October  and  November,  on  the  trunks, 
and  annual  shoots  of  the  trees.  It  would  be  well  to  have  tl 
nual  shoots  aad  supernumerous  twigs  burnt  in  the  fall  or 
spring  before  the  eggs  hatch,  if  they  are  found  to  be  tb 
stocked  withegga,  as  it  would  go  so  far  towards  diminishing 
numbers.  The  eggs  are  pale  green  when  first  laid  but  soo 
come  hard  and  black,  very  smooth,  cylindrical,  about  as 
again  as  broad. 

O.    Aphis  prunl,  Kocb. 

This  species  was  noticed  once  on  a  young  plum  tree,  but 
very  numerous. 

7.    Aphis  inaldls,  Piicli. 

This  species,  found  on  the  Indian  corn,  is  probably  found 
wherever  corn  is  cultivated. 

8.  Aphis  apocynt,  Kocli. 

A  species  fonnd  on  Apocynum  cinttaldnum,  I  take  on 
Thomas'  authority  as  identical  with  the  European  species 
neglected  to  take  any  notes  or  make  comparison  when  found 

9.  Aphis  riparife,  n.  ip. 

Habit.  Found  on  the  underside  of  the  leaves  of  Vitia  ripi 
Hichx. 
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the  inner  side.  AntenoEe  abont  aa  long  aa  the  body,  black  pzcept 
base  of  third  joint;  III  longest,  IV  and  V  snbequal,  VI  about 
two-thirds  of  V,  VII  nearly  as  long  as  III,  setaceous;  III  and 
IV  moderately  pustulate  on  the  under  side  not  apparently 
cicatrized.  Eyes  reddish-brown,  with  ocular  tubercle;  ocelli 
present.  Beak  reaching  second  coxte.  Prothorax  with  the 
pronotum  narrowed  in  the  middle,  black;  membrane  greenish; 
sides  with  a  prominent  tubercle.  Thorax  dull  black.  Second 
branch  rather  short,  nearer  to  the  tip  thun  origin  of  the  first. 
Legs  pale  except  at  the  joints,  black.  Honey-tubes  reaching  tip 
of  abdomen,  about  twice  as  lung  as  the  tarsi,  cylindrical,  or  but 
Blightly  thickest  at  base,  black.  Style  about  as  long  aa  the  tarsi, 
cyliudrical,  rounded  at  tip,  hairy,  pale  in  color.  Length  of  body 
.08;  to  the  tip  of  wings  .15 

Wingless  fonn.  General  color  pale  yellowish -green.  Antenn« 
about  one-half  the  length  of  the  body  or  a  little  longer,  and 
usually  quite  pale.  Legs  pale  except  at  the  tips.  Honey-tubes 
as  in  winged  form,  slightly  dusky  at  tip.  The  joints  of  the 
antenns  are  nearly  equal  in  length,  except  the  lust  usually  being 
the  longest;  the  division  of  joint  III  and  IV  is  very  indistinct. 
General  form  of  the  body  rather  long  and  narrow,  in  this  respect, 
showing  same  relation  to  Siphonopbora. 

lO.    Apbls  polanlslse,  d.  sp. 

Habit.  Found  on  the  seed-pods  and  occasionally  also  on  other 
parts  of  the  plant  of  PoUmisia  graveolens,  Raf.  The  first  species 
found  on  a  plant  of  this  order  I  believe. 

Winged  form.  Head  strongly  transverse,  rounded  in  front, 
black.  Antennee  one-half  or  not  more  than  two-thirds  the  length 
of  the  body,  black,  on  very  inconspicuoas  frontal  tubercles;  III 
longest,  IV  about  two-thirds  of  III,  V  a  little  shorter  than  IV, 
VI  one-half  of  V,  VII  about  as  long  as  III;  III  and  IV 
strongly  tubercular  and  cicatrized.  Eyes  blackish  with  a  large 
ocular  tubercle;  ocelli  present.  Prothorax  with  a  moderately 
distinct  lateral  tubercle;  thorax  as  a  whole  black.  Wings  as 
usual  in  the  genus,  but  coming  near  to  the  type  of  Siphonophora; 
stigmal  vein  but  slightly  curved.     Legs  rather  long  and  slender; 
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with  the  tarsi  wfaicli  ace  all  black.  Abdomen  greenish -black. 
Honey-tubes  rather  short  and  thick,  not  reaching  tip  of  abdomen, 
and  hardly  twice  the  length  of  the  tarsi.  Style  about  as  long  as 
the  tarai,  and  as  usual.  Length  of  body  .06;  to  tip  of  wings  .12 
to  .14. 

This  species,  like  the  one  found  on  the  common  tomato,  have 
often  got  their  feet  clogfred  with  the  viscous  substance  of  the 
plant,  so  as  to  appear  club-footed. 

Wingless  form.  These  are  usually  found  on  the  pods,  congre- 
gating in  small  colonies,  and  rather  aniformly  of  the  same  green 
color  as  the  pods. 

1 1.     Aphis  annufc,  n.  up. 

Habit.  On  the  leaves  and  flowering-stem  of  Poa  annua,  L.< 
(oond  togetler  with  Siphonqpkora  granaria,  but  this  species 
generaly  was  found  only  on  the  leaves  and  lower  part  of  the  plant, 
while  the  aphis  on  the  upper. 

Winged  form.  Head  and  thorax  of  a  shining  black;  abdomen 
ofadallgreeD.  Head  transverse  as  usual,  and  rather  strongly 
pointed  in  front.  Antennee  a  little  shorter  than  the  body,  on 
no  frontal  tabercles  but  only  a  small  projection  on  the  inner  side 
taking  the  place  of  it,  all  black;  III  long,  lY  a  little  shorter, 
V  shorter  than  IT,  Tl  about  one-half  of  T,  YII  as  long  as 
in  or  sometimes  longer,  setaceous;  the  middle  joint  but  moder- 
ately tubercular  and  indistinctly  cicatrized.  Beak  as  usual,  black 
at  tip.  Eyes  with  ocular  tubercle;  ocelli  present.  Prothorax 
with  no  lateral  tubercle,  and  as  well  as  the  rest  of  thorax  shining 
Uick.  Wings  rather  long  and  narrow;  stigmal  vein  but  mod- 
«ntely  curved;  second  branch  of  the  discoidal  very  short  and 
near  to  the  tip.  [One  specimen  examined  bad  the  second  branch 
miffling  on  one  of  the  wings,  the  other  being  normal.]  Legs 
more  or  less  pale.  Abdomen  of  a  dull  green,  sometimes  with  a 
marginal  row  i>f  black  spots,  but  usually  quite  uniformly  colored 
ihTODgliont.     Honey-tubes  short,  hardly  twice  the  tarsi  and  not 

retching  tip  of  abdomen,  cylindrical  or  slightly  narrower  on  the 

Wl  half  and  near  the  tip,  tip  ending  in  a  flat  rim,  color  black. 

Stjle  short,   cylindrical,   about  as  long   as    the    tarsi,    black. 

Wthofbody  .07;  to  tip  of  wings  .14. 
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Winyless  form.  Tlie  faTTte  are  rather  abort  with  the  abdotneii 
wide  and  atrongly  roanded  behind,  of  a  dark  dusky  green. 
Aateniite  reaching  baae  of  boney-tubea,  dusky..  Iloney>tubee  as 
ID  winged  form  but  usually  pale  at  base,  style  very  short,  coni- 
cal.    Leugth  of  body  .06  to  .07. 

This  species  is  readily  recognized  from  the  closely  related 
species  by  the  very  short  second  branch  of  the  wings. 

lis.    Aphis  asclepladltt,  Fitcli. 

Found  in  colonies  on  the  upper  leaves  of  .4si:/(;^uift  cornuli,  Linn. 
Apparently  Aphis  and  not  -Sipbonophora  as  Doctor  Thomas 
considers  it.  This  I  found  to  be  very  common  in  this  part  of  the 
state. 

lit.     Aphis  brfMsk-W.  Linn. 

It  can  usually  be  found  on  the  cabbage  wherever  it  is  culti- 
vated. They  occur  in  small  colonies  distributed  over  the  outer 
leaves,  and  for  the  last  season  have  been  found  very  numerous  in 
certain  localities  of  this  state 

14.  .\phls  ceraoifollie,  Fitcii. 

F'ound  on  the  upper  leaves  of  Pntnits  vhgintana,  Linn.,  causing 
them  to  twist  and  curl, 

15.  .\phiH  lonlcerae,  Monell. 

This  very  peculiar  species  was  once  taken  on  fjonicfia  gfauca, 


16.    .\plitN  phr(^mltidk-ola,  n.  sp. 

Found  on  the  leaves  of  Pkragmitis  communis,  Linn.,  in  small 

colonies  along  the  midrib.     It  is  possible  that  tbia  may  be  the 

i^iDnean  species  arandinis,  but  at  present  I  bare  no  means  to 

ascertnio    this  and   will  therefore   describe  the  species  as  found 

here. 

if^ifige<l  form.  Rather  long  and  narrow,  somewhat  flattened. 
Uead  nod  thorax  black  and  with  a  slight  pulverulent.  Antennte 
tiho^x^   "3  long  AS  the  body,  dusky  except  at  base,  on  no  frontal 
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tubercles  or  only  a  very  slight  lobe  seen  od  the  inner  side ;  I 
sometimes  slightly  gibbous,  III  longest,  IV  a  little  shorter,  Y 
a  little  shorter  than  IV,  VI  about  one-half  of*  T,  YII  usually 
as  long  as  III;  smooth  and  apparently  not  cicatrized.  Eyes 
reddish-brown,  with  ocular  tubercle;  ocelli  present.  Beak 
rather  short  and  blunt,  not  reaching  second  coxce,  pate  except  at 
tip.  Thorax  ^ith  the  lobes  black;  prothoraz  rather  large, 
green  in  color,  with  a  very  small  and  inconspicuous  lateral 
tubercle.  Wings  with  the  stigma  long  and  narrow;  stigmal  vein 
but  moderately  curved;  third  discoidal  obsolete  at  base.  Legs 
moderately  long  and  slender,  pale  except  at  joints,  where  they 
are  slightly  dusky.  Abdomen  long  and  narrow,  sides  straight, 
tapering  behind,  flat;  color  uniformly  pale  green.  Honey-tubes 
short,  hardly  as  long  as  the  tarsi,  and  but  a  little  longer  than 
broad,  cylindrical,  rounded  at  tip,  slightly  dusky.  Style  larger 
and  more  conspicuous  than  the  honey-tubes,  about  as  long  as  the 
tarsi,  cylindrical,  sometimes  slightly  curved  upwards,  hairy. 
Leugth  of  body,  .06;  to  tip  of  wings  .12. 

Jl'^iiigless  form.  Long  and  narrow,  flattened.  Color  pale 
green,  with  marginal  and  a  middle  band  of  dark-green;  more  or 
less  covered  with  a  white  powder.  Beak  short  and  thick,  not 
reaching  second  cosee.  Legs  pale  except  the  tips  of  the  tibise 
and  the  tarsi.  Honey-tubes  and  style  as  in  the  winged  form. 
Aateunae  a  little  shorter  than  the  body  or  else  as  in  the  fore- 
going form.  This  species  has  the  honey-tubes  situated  rather  far 
up  on  the  abdomen. 

17.    ApliiH  iiiidtUetoDll,  TliomaH. 

This  interesting  species  was  taken  abundantly  during  the  sum- 
mer on  the  roots  of  Erigeron  canadensis.  This  species  is  usually 
protected  by  some  colony  of  ants,  who  will  take  them  up  and  carry 
them  off  to  some  safe  place  as  soon  as  disturbed.  If  this  is  but  a 
dioiorphic  form,  as  Doctor  Thomas  suggests,  it  will  probably 
develop  another  interesting  page  in  the  life  history  of  this  family. 
But  as  far  as  my  own  observations  go  I  can  add  nothing  to  it. 
The  winged  form  so  far  has  never  been  fonnd.  This  species, 
although  living  under  ground,  is  not  exempt  from  parasites,  as 
some  species  of  Aphidius  penetrate  even  to  their  deep  abode  and 
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SOW  deetructioD  amoog  the  colony.  A  plant  pulled  up,  coutiin- 
ing  a  coloDy  of  this  species,  bad  almost  every  one  affected, 
more  than  hatf'of  the  colony  still  clinging  to  the  roots  with 
a  wide  bole  on  the  abdomen  from  which  the  imago  had  made 
his  escape.  One  imago  was  taken  apparently  busy  in  laying  its 
eggs  in  the  few  still  remaining.  They  were  first  seen  in  early 
part  of  September,  when  they  were  found  under  almost  erery 
plant  in  the  sandy  soil  along  the  river,  but  later  on  in  the  fall 
when  the  plants  had  die.l,  I  could  nut  Snd  any  trace  of  then, 
even  where  they  had  been  very  plentiful  a  short  time  before. 

18.    ApUB  f^lffldte,  n.  sp. 

Habit.  Found  together  with  Siphonophora  frigidai  on  Artemisia 
frigida,  a  very  characteristic  species  in  some  respects,  but  un- 
doubtedly a  true  Aphis.  So  far  only  the  wingless  form  has  been 
observed. 

Wingless  form.  General  color  varying  from  a  pale  to  a  rather 
dark  reddish-brown;  the  whole  body  being  covered  by  a  white 
pulverulent.  The  body  is  also  covered  by  a  rather  thick  pubescence 
of  fine  and  short  white  hairs,  not  seen  without  the  aid  of  a  glass. 
Head  transverse,  straight  in  front;  a  medio>longitudina1  suture  is 
seen  from  the  front  of  the  head  running  down  some  distance  of 
the  body.  Antenna  shorter  than  the  body,  sometimes  reaching 
the  base  of  the  honey-tubes,  on  no  x>erceptib)e  frontal  tubercles, 
pale  at  base,  apical  half  more  or  less  blackish,  smooth;  I  and  II 
subequal  and  as  usual;  III,  IV  and  T  subequal,  or  III  slightly 
tlie  longest;  71  two-thirds  of  T;  VII  the  longest,  longer  than 
in.  Beak  rather  long  and  sharply  pointed,  reaching  the  third 
pair  of  coxie;  first  joint  pale,  second  and  third  black,  third  very 
narrow  and  sharply  pointed.  Abdomen  oval,  convex,  or  in 
oviparous  females  the  tip  is  usually  much  drawn  out.  Legs 
rather  short,  pale  except  the  tips  of  tibiio  and  the  tarsi,  black; 
cozie  often  also  black.  Honey>tube3  long,  reaching  tip  of  the 
abdomen,  longer  than  tbe  femora,  and  about  three  times  the 
tarsi,  cylindrical,  ending  in  a  very  conspicuous  round  knob, 
which  is  as  wide  again  as  the  width  of  the  honey-tubes.  Of  a 
great  many  specimens  examined  all  presented  this  character, 
which  as  far  as  I  know  is  peculiar  to  this  species.     Color  pale  and- 
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transpareat,  or  but  slightly  duaky.  Style  about  as  loni 
tarsi,  cylindrical,  rounded  at  end.  Anal  plate  of  a 
females  black  and  hairy.     Length  of  body  .05  to  .06. 

The  habit  of  this  species  is  more  active  than  any  A[ 
which  I  am  acquainted,  in  this  respect  Qoming  nearer  t 
nophora. 

10,    Aphis  rumtcis,  Linn. 

Found  occasionally  on  the  common  dock  {Bumex). 

20.    Aphis  atripUcls,  Lion. 

Found  on  Chenopodium  album,  Linn. 

21.  Aphis  cornifoliffi,  Fitch. 
This  species  is  rather  common  on  the  dog-wood. 

22.  Aphis  setarlte,  Thomaa. 

Found  very  common  on  the  heads  of  Panicum  crus-galli, 
and  Setaria  glauca,  Beauv.  What  is  apparently  the  same 
was  also  taken  on  Ampele^sis  quinquefolia,  Michx. 

23.  Aphis  carduella,  Walsli. 
Found  on  Cirsium  lanceoiatutn,  L 

24.    Aphis  aparines,  Fub. 

Found  on  Qaleum  aparine,  Linn.,  and  probably  identica 
the  £uropean  species,  the  plant  it  inhabits  being  common 
two  continents.  But  as  I  have  no  description  of  this  spei 
found  in  £urope,  I  give  one  as  found  here. 

Winged  form.  General  color  shining  black.  Head  si 
pointed  in  front.  Eyes  dark-brown,  with  a  well  dev 
tubercle;  ocelli  present.  Antennae  about  as  long  as  the 
black,  on  moderately  developed  frontal  tubercle,  especis 
Men  from  the  inner  side,  where  they  are  slightly  gibbou 
long  and  slightly  pale  at  base,  IT  and  V  subequal,  YI  abou 
half  of  y,  Til  as  long  as  III  or  sometimes  slightly  l< 
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irregularly  placed  Bpots.  Beak  moderately  long  reachiag  BecoQd 
coxie.  Prothorax  with  no  lateral  tubercle,  shining  black  but 
transversely  ridged,  with  membrane  glightly  pale;  rest  of  thorax 
all  black.  Wings  with  stigmul  vein  strongly  carved  on  its  basal 
half;  third  discoidal  ijbsolete  at  base;  stigma  aligbtly  dusky, 
long  and  narrow.  Legs  with  the  femora  pale  at  base,  tibife  pale 
except  at  tip,  tarsi  all  black.  Abdomen  black.  Honey-tubes 
reaching  tip  of  abdomeu,  about  twice  the  length  of  the  tarsi, 
cylindrical,  black,  ending  in  a  fiat  rim.  Style  short.  Length  ot 
body  .06;  to  tip  of  wings  ,12, 

Wingless  form.  Qeneral  color  a  dull  dark  brown  or  black. 
Pupce  with  the  thorax  and  wing-pads  slightly  paler,  the  tip  of 
wing-pads  black.  From  the  front  of  the  head  there  is  seen  a 
medio-longitudinal  line  extending  down  nearly  the  whole  lenstb 
of  the  body.  Antennae  reaching  the  base  ot  the  honey-tubes; 
relative  length  of  the  joints  as  above,  but  they  are  smooth  and 
slightly  paler;  frontal  tubercles  rather  more  gibbous.  Eyes  dark 
reddish-brown,  with  a  prominent  tubercle.  Legs  and  honey- 
tubes  of  the  same  color  with  the  body,  or  somewhat  darker. 

This  species  shows  some  characters  of  Siphonophora,  but  in 
habit  and  general  appearance  is  undoubtedly  a  true  Aphin. 

IX.— Gemis  CHAITOFHOKUS,  Ki>.:h. 
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1.  Chaltophorus  populicola,  Thoitiaa. 

Found  on  the  under  side  of  the  leaves  of  Populitu  timiiliferu. 
Ait. 

2.  Chaitopboriis  uegiindlnis,  Thumaa. 

This  species  is  probably  one  of  the  most  injurious  in  this 
locality,  the  apple  plant-lice  probably  excepted.  It  is  found  very 
common  on  the  box-elder  (Negumio  acerotdes,  Moench.),  caos- 
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it  OD  the  lower  limbs  that  I  obserred  dariag  the  snmmer,  where 
CaUiptenu  discolor,  Monell,  was  always  foand;  and  it  was  not 
nntil  the  17th  of  October,  when  several  oaks  were  cnt  on  the 
campus  that  I  found  this  species.  Only  the  wingless  form  has  so 
far  been  observed. 

Wingless  oviparous  females.  Head  subquadrate  in  outline, 
■traifcht  in  front,  pale  red  or  orange  colored,  with  blackish  spines 
in  front  and  above  like  those  on  the  abdomen.  Antennte  very 
remote  at  base,  about  one-half  the  length  of  the  body;  I  and  II 
as  usual.  III  longest,  lY  a  little  shorter,  Y  a  little  shorter  than 
IV,  VI  hardly  one-half  of  V,  VII  not  longer  than  VI  or  shorter; 
basal  joints  pale,  apical  black,  with  long  white  hairs  as  usual  in 
this  genua  Eyes  large  and  round,  with  a  distinct  tubercle;  the 
facets  are  reddish -brown,  the  space  between  them  whitish,  giving 
the  eye  the  appearance  of  a  ripe  raspberry  just  picked  with  the 
bloom  still  on;  no  ocelli  in  this  form.  Beak  not  more  than 
reaching  second  coxs,  stout  and  hairy,  pale  except  at  tip;  second 
joint  widest.  Abdomen  widest  in  the  middle,  tapering  into  a 
very  long  ovipositor  behind,  strongly  convex  above.  Color  pate 
yellow,  uniformly  so  on  the  ventral;  last  segments  sometimes 
reddish  as  the  head ;  above  with  grass-green  markings,  generally 
in  the  shape  of  a  ring,  leaving  a  large  patch  in  the  middle  of  the 
same  color  as  the  abdomen,  with  proj<ictions  as  follows:  one  in 
front,  one  behind,  and  two  on  either  side,  the  one  behind  reach- 
ing down  between  the  honey-tnbes.  These  green  markings  give 
an  outline  somewhat  similar  lo  that  of  a  turtle  with  its  head,  tail 
and  feet  all  ^read  out,  but  they  are  sometimes  more  or  less 
obscure.  Above  the  abdomen  has  transverse  rows  of  spine-like 
hairs,  black  in  color  and  very  rigid,  usually  disposed  in  groups  of 
one  to  four,  but  the  spines  of  each  group  are  rather  far  apart. 
The  abdomen  as  well  as  the  entire  body  has  the  usual  long  white 
hairs  of  this  genus  disposed  between  the  spines  Honey-tubes 
short  and  thick,  about  as  long  as  thick,  aod  not  quite  as  long  as 
the  tarsi,  of  the  mime  color  with  the  body.  Style  short  and 
thick,  tuberculiform,  hairy.  Legs  are  pale  except  the  tips  of  the 
tibise  and  the  tarsi,  which  are  black.  Length  of  body  .10 — .12. 
As  stated  above,  this  form  has  the  abdomen  very  much  drawn 
out  so  that  the  average  length  of  the  apterous  form  probably  will 
not  exceed  .10. 
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1.    Laclmaa  sallclcola,  Uliler 

7his  is  the  obly  species  so  far  observed  in  tbia  state,  yet  lio 
not  doubt  that  most  of  those  found  in  America  will  eventually 
also  be  fouiid  here,  aa  they  uaaallyiiibabit  trees  that  are  common 
over  the  greater  part  of  the  state.  The  species  has  been  found 
rery  common  and  abundant  on  several  varieties  of  willow  from 
early  May  to  late  in  November.  Once  also  taken  on  the  young 
twigs  of  a  poplar  {Pqpulus).  In  early  spring  especially  they 
exude,  very  abundantly  a  clear  watery  fluid,  but  it  seems  not  to 
have  that  sweet  quality  usually  found  in  the  family  of  plant>lice, 
as  no  ants  were  ever  observed  to  feed  on  it.  On  being  crushed 
they  stain  the  hand  a  deep  red. 

The  eggs  are  laid  in  October  and  November  on  the  limba,  and 
especially  around  the  winter  buda. 

Xll.-Oeaus  MASTOPODA,  g.  nov. 

Head  Irinfrertc,  nnnded  In  rront, 

AntenniB  on  do  rnmtal  taberclen.  remota  ■!  buei   •bout  u  long  u  tbe  bodj;  sli-}a)DU4 

|verf  probabi;  bj  ibB  anion  of  Ihs  Ihlrd  and  Lba  foarlb):   Itae  ibird    <nd  irtanMin- 

itwnlh  longtPt. 
Rjec  wlih  InconHpicnon?  tobercle;  ocelU  present. 

WiRK"  SB  la  Apbls.  bal  tlie  cen/illon  qnile  Tarialile. 

Logs  m'identfly  Jong:  tlblu  all  Iruacaled  at  Iha  lip,  and  Klib  radimeaUcy  lanl.  nal;  a 

abort  mammlfoi  m  tobercle  wllh  no  tlii»f,  takee  Ihe  place. 
Bonaj-tDbeamoderaielylonK.  cylindrical. 
Style  Khorl  and  tubercle- tike. 
Pound  In  large  entonieesa  Aph]« 
Typical  iipeclee,  Untlopi>dapliridi4. 

The  anomalous  species  for  which  this  genus  has  been  ere^trd 
will  not  full  into  any  of  the  genera  so  far  as  known  to  me.  In 
size,  form  and  habit,  it  comes  nearest  to  Aphis,  and  as  to  the  six* 
jointed  antennee  it  could  be  put  in  Sipka  together  with  Sipha 
rubifolii  of  Doctor  Thomas.  But  the  peculiar  form  of  the  tibia 
and  the  rudimentary  tarsi  will  exclude  it  from  either.  I  confess 
that  I  am  unable  to  account  for  this  peculiar  structure,  or  what 
importance  should  be  assigned  to  it.  There  seems  to  be  nothing 
analogous  to  it  either  in  this  family  or  order  of  insects  under 
consideration. 

Although  the  form  of  the  aiitennie  will  put  it  in  tbe  section 
Laehnini  I  think  it  could  be  put  in  Aphidini  with  aa  much  pro- 
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priety,  especially  if  we  take  into  consideration  the  setaceooi 
long  character  of  the  last  joiot,  and  the  probable  union  oi 
third  and  fourth  joint  forminK  tho  third  in  this  species. 

1.    Mastopoda  pteridia,  a.  up. 

Habit.  Found  in  large  colonies  on  the  underside  of  the  tr 
of  Pteris  aqutiina,  L.,  or  common  brake. 

Winged  form.  Head  transverse,  rounded  or  slightly  pointi 
front  as  in  Aphis,  flat  above  with  a  slight  impression  in  the  i 
die,  black  or  blackish.  Eyes  dark-brown;  the  ocular  tubi 
hardly  perceptible;  ocelli  present  and  conspicuous,  bordere< 
a  ring  of  deeper  black.  AntennsB  not  on  frontal  tuber 
remote  at  base,  about  as  long  as  the  body;  6-ioiuted,  blaisi 
and  II  subequal  and  slightly  narrower  at  base;  III  very  long 
thick,  narrow  at  the  insertion  with  II,  longer  than  IV  un 
tt^ether;  IV  about  one-half  of  III,  similar  to  it;  V  short  ab 
one  half  of  IV,  narrower  and  smooth;  VI  long  and  setacec 
usually  as  long  as  III.  Beak  long,  reaching  third  coxe,  [ 
except  at  tip.     Pronotum  of  tbe  prothorax  narrowed  in  the  n 
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tiTely  long,  abont  u  toog  aa  the  distance  between  theni, 
^lindrical,  dniky  or  black.  Style  reiy  short  and  tobercalifonn, 
hairy,  concolorona  with  body.  Anal  plates  hairy;  the  upper 
transTene  and  nsnally  pale,  the  lower  concave  on  the  inner  side 
and  osaally  dusky.  Length  of  body  (mates)  05  to  .06;  to  tip  of 
wings  .10  to  II. 

Apterous  forms.  The  papa-form  ia  very  conspicaona  by  iU 
reddish-yellow  head  and  thorax,  the  abdomen  being  pate  yellow; 
tip  of  wing-pods  pate.  Antenna;  as  in  foregmng  form,  reaching 
honey-tal>es.  Eyes  large,  bat  the  tabfircle  is  not  very  conapJCQ- 
one;  ocelli  radimentaiy  as  brown  spots.  Honey-talies  reaching 
tip  of  al>domen,  osaalty  pale,  sometimes  dna^.  Legs  pale;  tara 
rudimentary  aq  alwve.  Larvse  are  slightly  emalter,  pule  yellow, 
with  tortoise^hell  markings  od  the  abdomen.  Legs  and  hon^r- 
tobes  pale.     Length  of  papa  .OT.     Length  of  Urvse  .05- 

Tbe  veDation  of  this  species  probably  varies  more  than  in  an; 
other  so  far  as  known.  I  give  the  result  of  14  specimens  taken 
at  chance  and  examined  in  reference  to  this. 

six  bid  both  wlDjp  DOmuI. 

TbTwtud<HM  vlDKimmal  ud  IbeolfaaT  wiUt  llu  third  dfacoldil  bnt  once  bnoched. 

One  with  tht  Mtgmml  nin  oMrlf  Mnlghl  1b  both,  and  with  m-hkir  of  the  noood  («kaJ 

obniat*  la  oeo  of  tbi  wfng*. 
OngipKlmenwithtbcncDDdbtacch  ob»IMe  In  one  of  tba  wtnga,  and  tba  ibid*  ndlmoinri 

Oaaipe^men  with  una  wing  noraiBli  tha  lecond  with  the  rorhml  of  the  flm  branch  ndl- 

mentiTT. 
Om  ipaclBMn  wllh  tha  aUgBa]  Tsin  in  ona  of  tha  winita  oncs-bfuched. 
Ono  apadaan  with  tba  third  diaooldal  thna  tlmaa  bnnehad  In  ona  or  tha  wlDgi.'uiil  ilie 

atjgma)  nIn  onca. 


XIII.-Geniu  SCHIZONEURA,  Hartip. 

1.  SchlzoQeam  americaoa.  tuiey- 

Fonnd  on  the  white  elm  (I/Imus  am«rtcan<i,  L.,)  cauaidg  the 
leaves  to  carl  and  tjecome  disfigured.  Very  commoD  eapeciallv 
on  yoang  trees. 

2.  Sctalzonenra  panlcola,  Thomas. 

This  very  peculiar  speciea,  from  ita  inhabiting  the  roots  o 
grassea,  is  found  rather  common  in  this  locality  on  Ponieim 
glahrum,  L.,  Setaria  glauea,   Beauv.,  and  Eragrostis  peetinaeeo, 
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nr.,  ^ectabiiit.  Gray.     The  winged  form  was  observed  plentiful 
September  90tb.    Ants  were  generally  found  to  herd  ibis  species. 

3.    Schlaoaenra  querci.  Fitch. 

What  was  taken  to  be  this  apeciea  was  taken  on  oak,  but  only 
■pteiooB  form  so  far  seen. 


XIV.— 0«nu8  OOIiOPHA.  Moneil. 

1.    Cdoplia  compresMa,  Koch. 

The  cock's-comb  gall  uf  the  white  elm.  {Ulmus  americana,  L.) 
So  far  (  have  not  found  it  very  common  in  this  locality. 

XV.-G«nu8  PEMPHIGUS,  Barlig. 
1.    PemphiKOS  popnlicaalis,  Fitch. 

Fonnd  rather  common  on  Populus  monilifera,  Ait.  I  have  also 
this  species  from  Nicollet  county. 

S.    PeiapliiKUB  popuU-tranaTersuB,  Riley. 

Like  the  last  found  on  Populus  monUifera,  Ait.  along  the  river- 
bank.  Sometimes  the  two  were  taken  together  on  the  same 
tree. 

3.    Pemptaigus  vagabundns,  Walsh. 

The  unsightly  black  galls  of  this  species  too  often  disfigure 
tiie  poplars  in  and  about  MiuneapoliB  as  they  remain  over  win- 
ter. Toung  trees  seem  etipecially  to  be  effected,  and  often  almost 
every  twig  ends  with  one  of  these  galls. 

4.    Pemphlirtu  rbols.  Pitch. 

Pound  rather  sparingly  on  Rhus  glabra,  L. 
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XVI.  -0«nU8  TYCHEA,  Koch. 
1.    Tfchea  radlcolA,  n.  ap. 

A  few  Tery  peculiar  specimens  were  foand  on  the  loots  of 
Ambrosia  trijida,  L.,  September  the  14th,  but  as  I  did  not  succeed 
to  find  it  BKain,  I  am  not  quite  satisfied  as  to  its  generic  position. 
I  will  give  my  notes  as  taken  at  the  time. 

Apterous  form.  Head  nearly  as  broad  as  long,  ronnded  in 
front;  two  small  spots  of  black,  these  probably  are  rudiments  of 
eyes.  Antennie  6  jointed  (or  S-jointed  counting  the  spur  on  the 
last  as  one),  pale  or  only  slighty  dusby  towards  the  tip;  I  and  11 
short  and  subequal,  III  longest  and  about  as  long  as  the  two 
first,  ly  but  a  little  shorter,  V  as  long  as  III  counting  the  spar, 
or  else  about  as  long  as  IV;  smooth,  or  with  a  few  abort  and 
slender  hairs  near  the  apex  of* each  joint.  Beak  very  long  reach- 
ing to  the  middle  of  the  abdomen;  first  joint  longest  reaching 
slightly  beyond  the  third  coxae,  second  short,  last  but  a  little 
longer  than  second,  gradaally  narrowed  to  a  point  but  not  sharply 
so;  two  last  joints  slightly  dusky.  Abdomen  suborbicular,  very 
convex  above,  color  whitish  (as  is  the  whole  insect),  the  margin 
with  a  row  of  small  tufts  of  white  flocculant  matter.  No  honey- 
tubes  apparent.  Style  short,  globular,  with  some  rather  long 
and  curved  hairs.     Length  of  body  .00. 

The  University  of  Minnesota,  Dec.  1,  1886. 
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REPORT  ON  THE  LOWER  SILURIAN  BRYOZOA  WITH 

PRELIMINARY  DESCRIPTIONS  OF  SOME 

OF  THE  NEW  SPECIES. 


Br  E.  O.  ULRICH. 


Tbe  bryozoa  are  unusually  abundant  in  tlie  Lower  Silurian 
strata  of  Minueeota.  This  is  especially  true  of  tlie  Trentoo 
■hales,  in  which  they  constitute  about  two>thirds  of  the  entire 
ftaoa.  Many  of  the  species  are  extremely  abundant,  and  the 
thin  slabs  of  limestone  are  largely  composed  of  their  fragments. 
The shales^immediately  succeed  the  "Buff  limestone,"  in  which 
Irat  few  remains  of  this  class  of  fossils  occur.  Those  observed, 
moreover,  are  so  badly  preserved  thai  it  was  found  impossible 
to  determine  the  species.  Just  below  this  limestone  and  rest- 
ing on  the  St.  Peter  sandstone,  is  found  the  building  stone 
commonly  used  at  Minneapolis.  This  limestone  does  not  appear 
to  belong  to  the  Trenton  group,  and,  judging  from  the  fossils, 
■eems  rather  to  indicate  an  equivalence  with  the  Chazy,  or, 
perhaps.  Black  River.  These  strata  are  not  present  in  the 
lections  studied  in  Wisconsin  and  Illinois,  where  the  "Buff 
limestone"  rests  on  the  St.  Peter  sandstone,  but  at  High 
Bridge,  Ky.,  they  are  represented  by  a  mass  of  rock  several 
hundred  feet  in  thickness.  The  beds  in  the  neighborhood  of 
Lebanon,  Tenn.,  seem  to  belong  to  the  same  age.  The  shales 
which  are  here  called  Trenton,  are  assigned  in  some  preceding 
reports  to  the  "Hudson  River"  group,  but  the  fossils  contained 
in  them,  notably  the  bryozoa,  show  conclusively  that  that  is 
not  their  true  position.  Of  the  eighty-three  species  of  bryozoa 
obtained  from  them,  no  less  than  twenty*five  are  identical 
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witb  speciee  occurring  in  the  Trenton  of  New  York,  Canada, 
and  Tennessee.  That  the;  reall;  belong  to  the  Trenton  is 
further  shown  by  the  fact  that  the;  are  supcEseded  bj  the 
Galena. 

In  the  following  list  are  noted  all  the  species  ao  far  studied. 
More  extended  investigations  will,  I  do  not  doubt,  swell  the 
number  some  twenty  or  thirty  more.  Because  of  other  engage- 
ments I  did  not  have  the  time  required  to  write  out  descriptions 
of  all  the  new  species,  but  this  is  scarcely  a  cause  for  serions 
regret,  since  the  survey  proposes  to  publish,  at  an  early  date, 
full  descriptions  and  illustrations  of  all  the  species  found  in 
the  state. 


BEKENICBA  HINNUSOTKNSIS,  i>.  .p. 

Zoarium  attached  to  foreign  bodies,  consisting  of  extremely 
thin  patches,  irregular  in  outline.  Zooecia  partially  immersed, 
the  exposed  portion  appearing  as  broadly -elliptical  convex 
spaces,  about  l-d5th  of  an  inch  in  their  longest  diameter. 
Apertures  somewhat  oblique,  contracted,  circular,  1-200  of  an 
inch  in  diameter,  and  surrounded  by  a  barely  perceptible  rim 
or  peristome.  The  arrangement  of  the  cells  is  usually  more  or 
less  regular  in  curved  diagonal  lines;  not  infrequently,  how- 
ever, the  specimens  show  considerable  variation  in  the  number 
occupying  a  given  space,  while  here  and  there,  a  small  non- 
celluliferous  spot  may  be  detected.  From  six  to  nine  may  be 
counted  in  the  length  of  .1  inch,  but  the  average  number  is 
about  seven. 

The  relations  of  this  species  appear  to  be  almost  exactly 
intermediate  between  the  two  Cincinnati  group  species  B. 
primitiva  and  B.  vesiculosa.  From  the  former  it  differs  in  having 
its  cells  less  immersed,  and  the  apertures  less  prominent  bat 
more  distinctly  contracted.  In  distinguishing  £.  tMMrwsotoims 
from  B.  vesiculosa,  the  same  differences  become  apparent,  but 
reversed  in  their  application. 

Pomtaiion  and  locality:  Not  uncommon  in  the  shales  of  the 
Trenton  group,  at  Minneapolis,  Minn. 
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BOPAIiONABIA  PEBTENIJI8,  d.  ep 

Zoariom  adnata;  cells  uniserial,  very  elongate-elliptical, 
aboui  four  in  the  length  of  .1  inch;  from  the  proximal  end, 
which  is  very  slender  and  always  more  so  than  the  anterior, 
the  cell  gradually  increases  in  size  until  at  the  center  or  some 
point  nearer  the  anterior  end,  it  has  assumed  a  diameter  of 
aboat  l-130th  of  an  inch.  This  point  is  marked  by  the  presence 
of  the  subcircular  aperture,  which  is  surrounded  by  a  very 
faint  peristome,  and  has  a  diameter  of  leas  than  l-200th  of  an 
inch.  At  every  fourth  or  6fth  cell  the  series  bifurcates;  this 
cell  is  more  abruptly  swollen  and  larger  than  those  intervening, 
while  it  differs  atill  fnrther  in  having  its  aperture  nituated 
quite  near  the  anterior  end. 

This  species  is  closely  allied  to  the  Stomatopora(BopaUmana) 
Hoiigaia,  Vine,  from  the  English  Wenlock  deposits.  Its  rela- 
tion to  the  type  of  the  genus,  S.  mnosa,  Utrich,  from  the 
Cincinnati  group  of  Ohio,  is  however,  still  more  intimate. 
The  former  it  resembles  in  its  growth,  and  the  latter  in  the 
shape  of  its  cells. 

Formation  and  localttif:  Rare  in  the  Trenton  shales,  at  Min- 
neapolis, Minn. 

Register  No.  5926. 

HELOPOHA  DIVABICATA,  n.  *p 

Zoarium  segmented;  segments  cylindrical,  poriferous  on  all 
■idea,  obtusely  pointed  at  each  end,  and  varying  in  length  from 
two  to  four-tenths  of  an  inch ;  their  diameter  varies  between 
■OS  and  .03  inch.  Zooecial  apertures  oblique,  ovate,  spreading 
anteriorly,  and  arranged  in  troughs  between  strong  longitu- 
dinal ridges,  six  in  the  length  of  .1  inch.  Passing  around  and 
forming  the  posterior  border  of  the  aperture  is  a  faint  ridge 
that  on  each  side  is  obliquely  directed  across  the  longitudinal 
keels,  where  it  meets  a  similar  line  proceeding  from  one  of  the 
cells  in  the  adjoining  series.  These  divaricating  lines  give  to 
the  strong  vertical  ridges  the  appearance  of  being  marked  by  a 
saccession  of  A-shaped  furrows  and  elevated  lines.  Eight  or 
nine  rows  of  cells  suffice  to  pass  around  a  segment. 
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Beyond  the  fact  that  the  zooecia  are  tubular  and  radiate  in 
all  directions  from  a  central  axis,  the  internal  structure  is  un< 
known. 

This  species  is  clearly  congeneric  with  Helopora  fragilis.  Hall, 
and  H.  spiniformis,  Ulrich.  The  last  species  was  originally 
placed  by  me  in  the  genus  Arthrorlema  of  Billings.*  At  that 
time  I  had  not  vet  succeeded  in  obtaining  satisfactory  sections 
of  the  type  apecies  of  Helopora.  Through  the  kindness  of  Mr. 
Arthur  H.  Foord,  who  sent  me  better  mat«rial  of  the  species 
than  I  had  yet  seen,  I  have  since  been  enabled  to  work  out  its 
structure.  In  nearly  all  respects  it  is  identical  with  that  of 
H.  spiniformis.  This  being  the  case,  the  question  whether  Arth- 
roclema  could  be  distinguished  from  Helopora  by  characters  of 
more  than  specific  importance  at  once  presented  itself.  While 
I  am  not  yet  prepared  to  assert  that  the  differential  characters 
observed  are  really  of  generic  value,  still  I  believe  that,  pro- 
visionally, the  best  plan  is  to  keep  them  separate.  One  of  the 
most  striking  external  features  of  the  three  species  of  Helopora 
now  described,  and  two  other  species  known  to  me,  is  found  in 
the  arrangement  of  the  zooecial  apertures  between  vertical 
ridges.  These  ridges  are  not  obvious  in  the  Canadian  speci- 
mens of  Arthroclema  pulckellum,  nor  in  the  Minnesota  examples 
at  present  doubtfully  identified  with  that  species.  Instead,  we 
find  two  or  three  more  or  lessflezuous  lines  and  grooves  mark- 
ing the  inter -zooecial  spaces.  A  more  important  difference  is 
found  in  the  reproduction  of  the  segments,  fn  the  species  of 
Helopora  this  is  only  terminal;  while  in  Arthroclema pulchellum 
it  is  both  terminal  and  lateral,  there  being  two  "sockets" 
situated  just  opposite  each  other  on  the  opposite  sides  of  each 
of  the  main  segments  for  the  articulation  of  the  smaller  lat- 
eral branches.  The  form  of  zoarium  resulting  from  this  mode 
of  growth  resembles  that  of  a  feather  in  having  a  strong  cen- 
tral rib  and  more  slender  lateral  branches.  On  the  other  hand, 
the  mode  of  growth  of  Helopora  seems  to  be  precisely  like  that 
of  Arthronema,  Ulrich,  in  which  each  segment  gives  off  from  its 
upper  termination  one  or  two  similar  joints.  Whatever  course 
may  be  finally  adopted  in  the  disposition  of  Helopora  and  ArtH- 
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roclema,  enough  of  their  structure  is  known  to  make  their 
erence  to  the  fani.  Arthronrmida  almost  unquestionable. 

Specifically,  H.  divancata  is  distinguished  from  H.  sp 
formis  by  its  slightly  larger  cells,  more  distinct  longitudi 
ridges,  and  their  peculiar  ornamentation. 

Formation  and  locality:  Rather  rare  at  the  base  of  the  Tr 
ton  shales,  at  Minneapolis,  Minn. 

Register  No.  5928. 

PHYLLOPOBA?    C0BTIC08A,  n    up. 
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and  diTided  by  distinct  straight  diaphragms  in  tbeir  outer 
portion.  Where  the  section  divided  the  tubes  just  below  their 
apertnres  they  are  seen  to  be  subcircular,  with  slightly  thick- 
ened walls,  and  partially  separated  from  each  other  by  angular 
interstitial  or  abortive  cells,  that  may  be  considerably  smaller 
or  even  a  little  larger  than  the  true  zooecia.  Here  and  there, 
along  the  middle  of  the  branch,  one  of  the  apiniform  tnbnli 
may  be  detected. 

"Vertical  sections  show  that  the  zooecial  tubes  also  arise  from 
a  thick  basal  membrane,  from  which  they  diverge  in  an  upward 
and  outward  direction,  that  their  approach  to  the  celluliferoae 
surface  is  very  gradual  in  the  lower  half  of  the  branch,  and 
somewhat  less  so  in  the  upper  half.  Here  they  are  crossed  by 
two  or  three  unmistakable  diaphragms,  and  their  number  in- 
creased by  gemmation.  These  shorter  tubes  I  am  inclined  to 
regard  as  representing  the  angular  interstitial  (abortiveO  cel^^ 
noticed  in  describing  the  tangential  section. 

In  transverse  sections  the  branches  are  sub-rhomboidal,  the 
lateral  diameter  being  the  shortest.  The  median  ridge  is  rep- 
resented by  an  obscurely  double  vertical  wall,  dividing  the 
branch  into  two  nearly  equal  portions.  Between  the  two 
laminse  forming  this  wall  I  can  detect  a  series  of  very  minute 
tnbuli,  such  as  are  found  between  the  median  laminse  of  many 
of  the  Stictoporidos.  The  lateral  portion  of  the  circumference 
of  the  cells,  (i.  e.  the  half  directed  toward  the  sides  of  the 
branches,)  is  rounded  or  semi-circular,  while  the  opposite  half 
is  wedge-shaped. 

This  species,  though  in  many  respects  very  peculiar,  is  un- 
questionably allied  to  such  bryozoa  as  Intricaria  reticulata. 
Hall,  /.  clatkrata,  S.  A.  Miller,  Retepora  trentonensis,  Nicholson, 
R  angulata,  Hall,  R.  asperatostriata,  Hall,  and  Phyllopora 
variolata,  TJlrich.  These  species  are  all  congeneric,  but  there 
is  no  established  genus  to  which  they  can  be  referred  with 
certainty.  In  an  earlier  writing*  I  placed  two  of  the  species 
in  King's  genus  PhifUt^ora,  but,  at  present,  I  am  inclined  to 
believe  that  the  type  of  that  genus  will  prove  to  he  quite  a 
distinct  form.  Judging  solely  from  Prof.  King's  figures  and 
description  the  affinities  of  P.  ehrenbergi  seem  to  be  not  far 

*"Abmt.  pal.  brj."  Jonr.  CIn.  Soe.  Nit.  Hin.  vel.  *,  p.  UN). 
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remoTed  from  Polypora,  McCoy,  and  Lyropora,  Hall.  Shoal 
this  be  the  case,  then  it  would  be  necessary  to  establish 
new  genus  for  the  reception  of  the  species  above  cited,  as  the: 
relation  to  those  genera  is  only  Tery  slight.  In  fact,  I  donl 
that  their  peculiarities  of  structure  will  admit  of  their  bein 
arranged  in  the  same  family.  Still  until  something  further  i 
learned  of  the  structure  of  P.  ehrenbergi,  I  have  conclude 
to  defer  the  erection  of  a  new  genus,  and  will,  provisionall 
classify  them  with  Phyllopora,  adding  the  usual  question  marl 

Specifically,  P.t  corticosa  is  readily  distinguished  from  othe 
species  of  the  genus,  by  the  cariuated  character  of  the  branchcE 
A  species,  at  present  doubtfully  identified  with  P.f  trentonensh 
Nicholson,  occurs  in  what  is  called  the  building  rock.  Thes 
beds  are  the  same  as  those  occurring  in  the  gorge  of  the  Ken 
tucky  river  at  High  Bridge,  Ky.,  and  at  Lebanon,  Tenn.,  ant 
most  probably  represent  the  Chazy.  The  PJ  reticulaia,  Hall,  ii 
qnite  common  in  the  Trenton  shales  at  Minneapolis. 

Formation  and  locality:  Trenton,  at  Oxford  mills,  Gannoi 
Falls,  Qoodhue  Co.,  Minn.,  where  it  is  associated  with  Strep 
tdatma  C(»^iculum,  Hall,  Prasapora  conoidea,  a.  sp.,  and  othei 
fossils  characteristic  of  the  Trenton  shales  about  Minneapolis 

Register  No.  3495. 


PTILODICTYA  8VBRECTA,  n.  sp. 

Zoarinm  consisting  of  an  unbranche^,  flattened,  two-edged, 
straight  or  slightly  curved  frond,  that  gradually  expands  from 
the  acutely-pointed  articulating  "head"  upward  from  0.2  to 
0.5  of  an  inch,  the  edges  of  the  rest  of  the  frond  being  parallel, 
or  nearly  so.  The  greatest  width  varies  in  different  examples 
from  0.05  to  0.15  of  an  inch.  The  total  length  is  generally 
about  one  inch,  though  it  is  not  uncommon  to  find  specimens 
of  nearly  twice  that  length.  The  thickness  rarely  exceeds 
0.01  inch.  Cells  rhomboidai,  with  acutely-elliptical  apertures, 
arranged  in  intersecting  diagonal  lines,  the  regularity  of  which 
is  sometimes  interrupted  along  the  narrow,  but  distinct  non- 
poriferous  margin,  where  they  are  slightly  larger  than  over 
the  central  portions  of  the  frond,  and  have  a  tendency  to  form 
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longitudinal  series.  For  s  short  distance  above  the  pointed 
basal  termination  the  zoariam  is  sub-cylindrical,  and  the  cell 
apertures,  being  eztremelj  elongated  and  apparently  conflaent, 
give  this  portion  the  appearance  of  being  finely  Btrist«d. 
Measuring  diagonally,  eleven  cells  occur  in  the  length  of  0.1 
inch;  transversely  sixteen,  and  longitudinally  six,  occupy  the 
same  space. 

This  form  takea  the  place  of  P.  (Escharopora)  recta.  Hall,  in 
the  western  exposures  of  the  Trenton  group.  It  is  quite  rare 
in  Kentucky  and  Tennessee,  but  common  in  Minnesota.  If  I 
am  right  in  my  identification,  it  also  occurs  in  the  lower  beds 
of  the  Cincinnati  group  (Utica  shale')  in  Ohio.  Its  geological 
and  geographical  ranges  are  therefore  quite  extended,  and  make 
it  desirable  that  it  should  be  held  as  distinct,  although  it  is, 
unquestionably,  very  closely  allied  to  both  P.  recta  and  P.  fai- 
ci/onnia,  Nicholson.  It  is  narrower  and  generally  smaller  than 
either  of  those  species,  while  its  nearly  straight  form  and  more 
acute  basal  termination  will  serve  to  distinguish  it  from  the 
latter.  The  type  specimens  of  P.  recta  are  sab -cylindrical,  bat 
should  this  peculiarity  prove  to  be  due  to  extreme  age,  then  the 
points  of  difference  between  the  three  forms  would  be  reduced 
to  less  than  sitecitic  importance,  in  which  event  I  should  clas- 
sify them  as  varieties  of  the  same  species. 

The  genus  PtUoiiktyit  as  defined  by  me,  naturally  divides  into 
two  groiijis:  (I)  the  section  containing  the  type  species,  P. 
lanco>ljla,  Goldf.,  in  which  the  cells  have  a  plumose  arrange- 
ment; and  C^)  another  section  containing  the  three  species  or 
varieties  in  question,  in  which  the  cells  are  arranged  in  inter- 
secting diagonal  series.  The  first  or  typical  section  of  the  genus 
commences  its  existence  near  the  top  of  the  Cincinnati  group, 
when  the  second  section  has  become  about  extinct,  and  is  best 
represented  in  Up[>er  Silurian  deposits.  That  its  species  are, 
however,  direct  descendants  from  those  of  the  second  section, 
cannot  bedoubted;  P.  plumaria,  James,  (as  fig.  by  Ulrich),  and 
P.  ma-iiiificn.  S.  A.  Miller,  being  clearly  transitional  forms. 
Should  it  become  desirable  to  separate  the  two  groups.  Hall's 
genus  E'champora  would  include  the  second  section." 
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Formation  and  locality.  A  commou  ai)ecie9  in  the  Trenton 
shales,  at  Minneapolis,  and  other  localities  in  Minnesota.  It 
also  occurs  in  the  Trenton  limentone  of  Kentucky  and  Ten- 
nessee. 

Register  No.  5939. 

ARTHBOPOBA  SIMPLEX,  o.  sp. 

Zoarium  jointed,  segments  fragile,  unbranched,  acute-elip- 
ttc&l  in  transverse  section,  from  0.4  to  0.7  inch  long,  from 
4.04  to  0.07  inch  wide  and  not  ceeeding  0.04  of  an  inch 
in  thickness.  The  first  segment  is  sometimes  irregularly 
branched,  but  that  condition  does  not  appear  to  be  nor- 
iDsl.  The  base  of  this  joint  is  obtusely  pointed  and  striated, 
the  striae  extending  above  the  articulating  shoulder  one-tenth 
of  an  inch  or  more.  The  extremities  of  the  succeeding  seg- 
ments are  smooth  or  faintly  striated,  and  slightly  swollen. 
Zooecial  apertnres,  of  the  younger  segments,  with  the  margin 
dutinctly  elevated  so  as  to  leave  a  narrow  interstitial  sulcus 
between  them.  Their  arrangement  is  very  regular  in  trans- 
verse and  intersecting  diagonal  series  r  transversely,  seven 
nccar  in  0.05  inch;  diagonally,  five  occupy  the  same  space; 
width  of  interstitial  space  less  than  the  shortest  diameter  of 
the  apertures.  Non-poriferous  margin  narrow  und  obliquely 
striated.  On  the  older  and  especially  the  first  segments,  the 
(ell.apertures  are  smaller  and  circular,  and  the  width  of  the 
interstitial  spaces  from  one  to  three  times  their  diameter,  the 
non-poriferous  margin  wide,  and  the  whole  inter-apertural  space 
marked  with  fine,  flexuous,  and  faintly  granular  striae. 

In  tangential  sections  the  cells  are  oval,  thick-walled,  and 
pieh  surrounded  by  one  or  two  rows  of  very  minute  tubuli. 

On  account  of  the  condition  of  the  specimens,  both  the  ver- 
tical and  transverse  sections  are  unsatisfactory. 

This  species  clearly  belongs  to  the  genus  Artkr<^ora,  and  in 
the  structure  and  appearance  of  its  cells,  differs  but  little  from 
A.  thafferi,  Meek.  The  unbranched  condition  of  the  segments, 
however,  will  distinguish  A.  simplex  from  that  species  as  well  as 
from  any  other  form  of  the  genus  known  to  me. 

Formation  and  localitif:    The  detached  segments  of  this  spec- 
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iea  are  very  common  in  the  Trenton  shales,  at  Minneapolis  and 
other  localities  in  the  state  where  these  beds  are  exposed.    Seg- 
ments of  the  Trenton  variety  of  A,  ahafferi  are  also,  though 
rarely,  met  with. 
Register  No.  5933. 

STICTOPOBA  MVTABILIS.  n.  sp. 

Zouriuni  variable  in  size  and  superficial  aspect.  Typically, 
it  consists  of  branches  dividing  dichotomously  at  intervals  of 
0.3  to  O.i  of  an  inch;  width  of  branches  varying  from  0,10  to 
0.18  inch;  thickness  of  same,  from  0.08  to  0.06  of  an  inch; 
edges  somewhat  acute,  with  nou-poriferous  margin  very  scant, 
or  wanting.  Cells  arranged  in  from  sixteen  to  twenty-fi?e 
rows,  between  rounded  and  but  slightly  elev^ed  longitudinal 
lines:  walls  thick,  apertures  small,  narrow,  elliptical. 

In  old  examples  the  Hjiortiires  are  scarcely  recognizable,  the 
surface  appearing  as  simply  striated.  Measured  transversely, 
sixteen  rows  occupy  the  space  of  0.1  inch;  longitudinally, 
seven  and  a  half  or  eight  cells  sulhce  to  (ill  the  same  space. 

Sections  show  that  the  walls  are  extremely  thick,  that  they 
ore  divided  into  longitudinal  series  by  straight  rows  of  very 
minute  but  distinct  titbuli,  and  that  a  variable  number  of  the 
latter  also  occiir  between  the  ends  of  the  cells.  In  transverse 
sections  these  tuliuli  are  iioite  consi>icuous  between  the  median 
laminte  of  the  /.oarium.  In  vertical  sections,  the  spur  or 
diaphragm  oci-orring  at  the  base  of  the  thick  portion  of  the 
tube  Willis,  gives  to  the  lower  region  of  the  zooecia  the  form  of 
a  semi-circle. 

The  above  sufficiently  describes  the  typical  form  of  this 
species.  The  two  extremes  of  variation  may  be  designated, 
provisionally,  as  varieties  major  and  minor. 


ffers  front  the  typical  form  of 
ist  appearance.  The  branches 
thickness  of  0.12  inch.   Along 
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the  center  of  the  branches,  at  rather  irregular  intervals,  o( 
finely  striated  non-celluliferous  spots,  which  tangential 
tioDs  show  to  be  occupied   by  an  aggregation  of  the  min 
tubuli      The  rows  of  cells  in  the  neighborhood  of  the  ed 
of  !i  branch  are  usually  directed  obliquely  outward. 

Var.  MINOR,  n.  var. 

This  variety  is  distinguished  by  its  smaller  size,  thin 
brimcheK,  and  more  distinctly  developed  uon -poriferous  marg 
Its  branches  vary  in  width  from  0.07  to  0.10  inch,  while 
thickness  rarely  exceeds  0.02  inch. 

ThiH  species,  as  well  as  the  two  species  next  described,  : 
congeneric  with  Rhinidictya  nicholsoni,  Ulrich,  When  I  p 
posed  the  genus  Rhinidictya,  it  was  under  the  impression  tl 
Hall'fl  Stict(^ora  fenestrata,  the  type  of  the  genua,  was  clost 
allied  to  his  S J  acuta.  Although  I  have  failed  in  obtaini 
authentic  examples  of  S.  feneslrata  for  comparison,  I  a 
nevertheless,  convinced  by  the  study  of  specimens  identifi 
with  that  species  from  the  Chazy  limestones  of  Kentucky  a 
Tennessee,  that  I  was  in  error,  and  that  the  species  is  real 
more  nearly  related  to  my  R.  tticltolsoni.  The  name  Rhinidict 
may  therefore  be  erased  from  the  list  of  genera,  while  8tict(q)0 
must  be  re-defined  and  restricted  so  that  it  will  cover  about  t 
same  ground  lately  occupied  by  the  abandoned  genus.  In  j 
restricted  sense,  Sliclopora  is  typified  by  S.  feneatrata.  Ha 
S.  mitlabUis,  Ulrich,  and  S.  nicholsoni,  Ulrich.  The  cells 
SJ  acuta.  Hall,  and  its  near  ally  Ptilodictya  fenesltlliformi 
Nicholson,  have  the  structure  of  Pachydiclt/a,  Ulrich,  to  whit 
genus  I  now  refer  them. 

In  the  upper  shaly  layers  of  the  Kentucky  exposures  of  tl 
Trenton  group,  S.  mulabilis  is  a  common  fossil,  but  the  tn 
varieties,  major  and  minor,  seem  to  be  peculiar  to  the  MinD< 
80 tu  beds.  Young  specimens  are  not  readily  diatinguishe 
trffta  S,  nicholsoni,  but  there  is.no  difficulty  in  separating  th 
fully  matured  examples,  the  cell  walls  being  thicker  and  th 
branches  larger  and  much  heavier  than  in  that  apeciea. 

Formation  and  locality:  Extremely  abundant  in  the  Trento 
abales  about  Minneapolis,  and  St.  Paul,  Minn. 

Register  Nos.  5938,  5939,  5956. 
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STICTOPORA  FIDELIS,  n.  tp. 

Zoftrinm  branching  dichotomously  at  intervals  of  abont  0,5 
inch.  Branches  from  0.08  to  0.11  of  an  inch  in  width;  thick, 
ness  of  same  varying  from  0.03  to  0.06  of  an  inch ;  edges  leas 
acute  than  usual;  n  on -poriferous  margin  narrow.  Zooeci* 
with  comparatively  thin  walls  and  slightly  ubliqne,  sub-ovate 
or  quadrangular  apertures,  arranged  in  from  nine  to  twelve 
longitudinal  series,  between  sharp  though  but  slightly  elevated 
lines.  Measured  longitudinally,  eight  or  nine  cells  occur  in 
the  length  of  0,1  inch;  transversely,  six  or  seven  rows  occupy 
0.05  inch. 

In  tangential  sections  dividing  the  cells  just  below  their 
apertures,  the  cell  walls  are  rather  thick,  and  the  tube  cavities 
elliptical,  while  the  longitudinal  elevated  lines  of  the  surface 
iire  represented  by  a  straight  dark  line.  A  good  section  will 
show  this  line  to  contain  a  series  of  very  minute  tubuli,  the 
same  as  occur  between  the  divisional  laminte  of  the  two  sides 
of  the  zoarium.  At  a  lower  level  in  the  zoarium  the  cells  are 
subquadrate  near  the  center,  and  rhomboidal  toward  the 
edges  of  the  branch;  the  walls  are  thin,  the  anterior  one 
convex. 

Longitudinal  sections  show  that  the  tubes  arise  abruptly 
from  the  divisional  laminse  on  each  side,  and  that  their  course 
to  the  surface  forma  an  angle  with  the  median  line  of  abont 
55  deg. ;  the  anterior  side  of  the  walls  is  concave  in  the  lower 
portion,  while  the  posterior  side  is  nearly  straight  throughout. 
A  complete  or  only  partial  diaphragm  is  occasionally  developed 
at  the  termination  of  the  concave  portion  of  the  cell  wall. 

This  species  is  distinguished  from  8.  mutabUis  by  its  slightly 
wider  cells  and  comparatively  thin  walls.  The  cell  apertures 
are  cousequently  much  larger  than  they  are  in  that  species, 
being  besides  nearly  quadrangular  instead  of  narrow-elliptical. 
Sections  show  S.  fidflis  to  be  clearly  distinct  from,  though 
allied  to  8  nicholsoni,  Ulrich. 

FormatwH  and  locality.  Not  uncommon  in  the  Trenton  shales 
at  Minneapolis,  Lanesboro.  and  other  localities  in  Minnesota. 

Register  No.  5936. 
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8TICTOPOBA  PAUPEBA,  n.  sp, 

Zoarium  small,  fragile,  very  slender  below,  where  it 
tacbed  to  foreign  bodies  by  a  rather  dimnnitiTe  basal  e 
sion;  above  this  it  gradually  expands  until  at  a  dietai 
abont  0.3  of  an  inch  above  the  base,  it  has  attained  its  m       i 
width,  varying  in  different  examples  from  0.06  to  0.09  i 
inch;  here  also  occurs  the  first  bifurcation,  the  second  o       i 
ring  about  0.25  inch  above  the  first,  while  a  third  divisio 
nearly  the  same  distance  from  the  second,  is  occasionally 
with.     The  entire  hight  of  the  aoarium  is,  therefore,  r:      1 
more  than  one  inch.     The  greatest  thickness  does  not  ei      i 
0.02  of  an  inch.     The  angle  of  bifurcation  is  about  70  deg      i 
ftnd  quite  the  same  in  all  the  specimens.     Cells  with  si 
narrow,  elliptical  apertures,  arranged  in  from  ten  to  tw 
longitudinal  series,  between  slightly  elevated  lines;  the  i     I 
in  one  or  two  of  the  outermost  rows  are  directed  obliq 
outward.      Measuring  longitudinally,  nine   cells   occupy      i 
space  of  0.1  inch;  transversely,  eight  rows  occur  in  0.06  ii 
Non-poriferous -margin  very  aarrnw,  only  recognizable  ing 
specimens. 

This  species  is  also  a  common  fossil  in  the  shaly  layer     i 
the  Trenton  group  in  Kentucky,  where  it  is  associated  w    1 
S.  mutabilis  and  other  bryozoa  marking  this  horizon.     It  £ 
occurs  in  the  Trenton  rocks  of  Canada.     The  small  size  of 
zoarium  will  distinguish  it  from  other  species  of  the  genus. 

Formation  and  locality:    Trenton  shales,  at  Minneapolis  i^    < 
other  localities  in  Minnesota. 

Register  No.  6935. 

8TICTOPORELLA?    CBIBBOSA.  "  sp- 

Zoariunt  forming  thin  flattened  expansions,  uompoiieil  i 
branches  which  inosculate  at  short  intervals  till  there  is  pi  i 
duced  a  broad  frond  perforated  at  rythmical  intervals  by  circui 
or  elliptical  fenestrules.  Both  sides  of  frond  celluliferous  ai  i 
consisting  of  two  equal  layers  of  cells  that  have  grow  i 
together  back  to  back,  each  layer,  however,  preserving  i 
own  concentrically  striated  epithecal  membrane.  Fenestrul. 
usually  inclined  to  be  elliptical,  their  longest  diameter  varyiti  i 
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from  0.03  to  0.10  of  an  incli,  but  the  prerailing  size  lias  a 
diameter  of  about  0.06  iach.  Width  of  branches  about  0.09 
inch;  thickness  of  same,  rarying  from  0.02  to  0.06  inch. 
Zooecia  with  subcircular  or  broadly  ovate  apertures,  arranged 
in  quite  regular  diagonal  series,  nine  or  ten  in  the  apace  of  0.1 
inch.  Interstitial  spaces  becoming  thicker  with  age,  till  the 
zooecial  apertures  are  separated  by  a  distance  a  little  greater 
than  their  diameter.  Interstitial  pits  numerously  interpolated 
between  all  the  cells.  Around  the  fenestrules  there  ia  »  band 
0.02  of  an  inch,  more  or  less,  in  width,  solely  occupied  by 
them. 

Tangential  sections  show  that  the  polygonal  boundary  of 
the  zooecia  is  marked  by  a  dark  line,  which,  the  evidence  at 
hand,  is  not  clear  enough  to  prove  to  have  contained  a  series 
of  extremely  minute  tubuli.  The  visceral  cavity  is  small, 
ovate,  or  subcircular.  The  interstitial  pits  are  numerous,  of 
irregular  shape  and  unequal  dimensions,  often  completely 
filled,  or  only  preserving  a  very  small  central  cavity. 

Vertical  sections  show  that  the  divisional  laminae  are  flei- 
uous,  that  the  tubes  are  at  first  thin-walled  and  prostrate,  that 
they  subsequently  bend  abruptly  outward,  and  that  their  walls 
at  the  same  time  are  much  thickened  and  marked  with  oblique 
lines  parallel  with  the  form  of  the  apertures.  The  interstitial 
pits,  wherever  observed,  were  entirely  filled  by  a  concentric 
deposit  of  sclerenchyma.  No  diaphragms  appear  to  have  been 
developed. 

The  cells  of  this,  and  the  two  species  next  described,  in  nil 
the  essential  points  of  structure,  are  precisely  like  those  of 
Stictoporeila  inlerstincfa,  Ulrieh,  The  characters  of  the  geuus 
as  typified  by  that  species,  are  entirely  peculiar,  and  bear  bat 
little  resemblance  to  those  of  Stictopora.  In  fact,  so  far  as  tht 
microscopic  structure  is  concerned,  Stictoporella  is  more  nearly 
allied  to  Ptilodictya  than  to  Stictopora,  but  whether  the  peculi- 
arities of  the  genus  will  necessitate  a  removal  from  the  family 
Stictoporidae,  I  am  not  yet  prepared  to  assert.  At  any  rate, 
the  structural  distinctness  of  the  genus  is  firmly  established 
by  the  addition  of  the  three  species  in  question.  A  most 
striking  peculiarity  is  presented  by  these  species.  I  refer  to 
the  great  difference  in  the  form  of  the  zoaria,  when  compared 
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with  the  remarkable  similitude  of  the  internal  i 
Indeed  it  is  highly  improbable  that  any  one,  giving  t  i 
B  superficial  examination,  would  have  classified  them  . 
related  species.  Sections,  however,  prove  beyond  hl 
able  doubt  that  their  relation  to  each  other  is  really 
mate,  although  distinguished  from  each  other  by  ver; 
differences  in  their  respective  methods  of  growth. 

An  inosculating  bryozoan  has  been  described  by  1  : 
the  Trenton  rocks  of  Wisconsin,  under  the  name  o: 
pora  flabellata.    The  description  and  figures  are  botL 
inadequate  for  anything  even  approaching  a  positivi 
cation.     This  style  of  zoarium  pertains  to  at  least  t 
aeozoic  genera,  and  the  species  might  belong  to  ai  i 
these.     That  the  species  which  I  have  above  descril  i 
tinct  from  Hall's  species  is  evident.     His  figure  rep  i 
more  robost  zoarium,  the  branches  and  fenestrules  bi  i 
twice  as  wideaa  those  of  S.  cHhrosa. 

Formation  and  locality :  Abundant  in  the  Trenton  i 
Minneapolis,  Minnesota. 

Register  No.  59U. 

STICTOPORELLA  ANGVLABI8,  n.  sp. 

Zoarium  dividing  dichotomously  at  intervals  vary 
0.15  to  0.30  of  an  inch.  Branches  usually  about  0  '. 
inch  in  width;  frequently  they  are  narrower,  whili 
other  hand,  a  single  fragment  apparently  referable 
species  is  twice  as  wide.  The  thickness  is  generally  al  i 
inch,  and  never,  so  far  as  observed,  exceeds  0.05  of  ' 
Transverse  section  of  branch  elliptical,  the  margin 
rarely  acute,  and  usually  rounded.  Cells  polygonal 
rhomboidal,  with  sub-circular  apertures  placed  at  th<: 
of  a  sloping  "vestibule,"  arranged  in  somewhat  irre;! 
tersecting  diagonal  series,  nine  in  the  space  of  0.1  incli 
ured  longitudinally,  seven  and  one-half  cells  occupy  i'. 
space.  Here  and  there  over  the  central  portions  of  the 
though  never  in  sufficient  number  to  constitute  a  cou' 
feature,  may  be  detected  an  interstitial  pit.  On  the 
margins  of  the  zoarium,  however,  they  are  always 
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Here  they  form  a  series  od  each  side  of  the  median  laminae. 
Sometimes  they  are  very  shallow  and  obscured  by  a  secondary 
deposit  of  sclerenchyma. 

In  tangential  sections,  the  visceral  chambers  of  the  zooecia 
are  oral,  the  interspaces  thick  and  divided  in  the  middle  by  a 
thin,  sharply  defined,  dark  line,  marking  the  boundary  line 
between  adjoining  cells.  Each  cell  somewhat  irregularly  hei- 
agonal.  A  few  interstitial  pits,  here  entirely  filled  by  scleren- 
chyma, may  be  detected. 

Vertical  sections  demonstrate  that  the  tnbes  are  at  first 
prostrate  and  with  thin  walls.  At  the  point  of  bending  oat- 
ward  in  their  course  to  the  surface,  the  walls  suddenly  become 
Tery  thick  and  marked  with  oblique  lines,  representing  the 
form  of  the  campannlate  aperture  at  previous  stages  of  growth. 
Diaphragms  have  not  been  observed. 

The  angnlarity  of  the  cell  apertures  sufficiently  separates  this 
species  from  S.  iitterstincta  from  the  Cincinnati  group,  while 
the  same  character,  and  the  di^onat  arrangement  of  the  cells, 
will  serve  to  distinguish  it  from  a  the  species  of  Sticlopora 
occurring  in  the  same  beds.  It  cannot  be  confounded  with  its 
much  larger  and  nearest  ally  S.  frondifera, 

Formaiion  and  locality:  Not  uncommon  in  the  Trenton 
shales  at  Minneapolis,  Minn.,  but  apparently  restricted  to  the 
lower  portion. 

Register  No.  5943. 

STICTUPOBELLA  FBONDIFERA.  n.  «|.. 

Zoarium,  consisting  of  large,  thiu,  irregularly  branching, 
fiabellate  or  undulate  expansions,  which  are  celluliferous  on 
both  faces,  and  have  rounded  and  minutely  pitted  margins. 
Cells  arranged  more  or  less  regularly  in  diagonally  inter- 
secting series  nine  or  ten  in  the  space  of  0.1  inch.  The  cell 
apertures  vary  from  sub-circular  to  sub-rhomboidal.  Inter- 
stitial spaces  rather  thick.  Interstitial  pits,  variously  dis- 
tributed among  the  zooecial  apertures,  or  aggregated  so  as  to 
form  clusters  or  "macule,"  These  clusters  are  always  quite 
irregular  in  both  size  and  distribution.  Thickness  of  frond 
apparently  never  exceeding  0.10  inch:  uMually  it   is  not  more 
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than  half  that  thickness.     Entire  hight  of  zoarium 
four  inches. 

The  sections  of  this  species  are  almost  exactly  like 
S,  angularis,  and  do  not  require  a  detailed  description, 
the  tangential  sections,  however,  shows  clearly  I. 
boundary  line  between  adjoining  cells  is  occupied  by  i 
arranged  series  of  very  minute  tubuli.  The  evidence 
by  the  sections  of  5,  angularis  and  S.  cribrosa  is  not  sufi 
clear  to  allow  me  to  assert  positively  that  these  tubuli 
present  in  those  species,  but  that  they  are  is  highly  pi 

Formation  and  locality:  Rather  abundant  in  the  lo^ 
of  the  Trenton  shales  at  Minneapolis,  Minn.  It  also  o< 
Lanesboro  and  Fountain  in  Fillmore  county. 

Register  Nos.  5945-5947. 


PACHYDICTYA  FOLIATA,  a.  ap. 

Zoarium  growing  from  an   attached   basal   expansii 
erect,  thin,  undulating  and  often  palmate  fronds,  both     i 
which   are  celluliferous;    the   hight   and  width   may 
inches  or  more,  though  it  is  rare  to  find  specimens  mot 
one  inch  square;  their  thickness  is  usually  about  0,0 
inch;  very  old  examples  may  attain  a  much  greater  thi'  i 
it  being  in  some  not  less  than  0.13  inch.     Margin  of 
acute,  and  always  more  or  less  distinctly  n  on -poriferous 
apertures  large,   oval,  and   arranged   in   regular  inter:  i 
series,  in  which  six  or  seven  occur  in  the  length  of  0. 
Measuring  longitudinally  (t.  e.  across  their  larger  dia 
four  or  five  occupy  the  same  space.     On  a  few  specime  i 
zooecial  apertures  are  surrounded  by  a  thin  rim  or  peri 
This  feature  may  indicate  a  particular  stage  of  develo]  i 
or  only  an  exceptional  state  of  preservation.     Inter-api  i 
space  only  moderately  thick,  generally  smooth,  it  beini 
in  rare  instances  that  the  really  numerous  interstitial  ce  '. 
be  detected  at  the  surface.     At  intervals  of  about  0.15 
inch  the  surface  presents  smooth  spots  or  maculte.     Um 
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Ill  verticiil  sections  the  tubcB  arise  Bomewhat  abruptly  from 
the  median  laminie.  near  which  their  walls  are  thia.  The 
interstitial  tubes  are  developed  almost  immediately,  and  in 
their  lower  portion  are  crossed  by  numerous  very  distinct 
diiiphrugnis,  that,  a»  the  surface  is  approached  become  entirely 
obsolete,  or  at  least  much  obscured  by  a  deposit  of  sclerenchyma. 
Tn  the  "macule"  which  contain  only  interstitial  tubes,  the 
diaphragms  are  decidedly  vesicular.  The  true  zooecia  are 
■crossed  at  intervals  iibout  equalling  their  diameter,  by  from 
two  to  four  complete  diaphragms.  These  recur  at  about  the 
same  level  in  all  the  tubes. 

In  tangential  sections  near  the  central  axis,  the  zooecia  have 
thin  walls,  are  broadly  ovate,  and  more  or  less  completely 
separated  from  each  other  by  a  series  of  angular  interstitial 
cells.  Nearer  the  surface  the  walls  of  the  tubes  become  thick- 
ened and  ring-like,  but  the  original  boundary  remains  distinct 
as  a  sharply  defined  dark  line.  Within  this  line  there  is  a 
series  of  extremely  minute  tubuli.  Just  below  the  surface  of 
fully  matured  examples  the  "maculae"  are  marked  with  a  num- 
ber of  series  of  the  same  kind  of  tubuli,  while  in  the  ordinary 
interspaces  between  the  zooecia  they  arrange  themselves  into 
two  flexuous  and  often  interrupted  lines.  It  is,  however,  only 
in  exceptionally  preserved  spots  that  these  tubuli  are  recogniz- 
able, they  being  generally  represented  by  apparently  structure- 
less dark  lines. 

In  good  transverse  sections  dividing  the  zoarium  vertically 
but  at  right  angles  to  the  direction  of  growth,  these  tubuli  are 
very  plain  between  the  divisional  laminae. 

This  fine  species  is  clearly  distinct  from  any  other  species  of 
the  genus  known  to  me,  while  in  its  generic  characters  it  is  as 
typical  of  Pachijilictija  as]  is  P.  robusta,  the  type  of  the  genus. 
Its  foliaceons  7,oariuni  will  distinguish  it  from  all  the  associated 
species,  with  the  exception  of  Stictoportlla  frondifera.  That 
species  occurs  on  the  same  slabs,  and  a  careless  collector  might 
confound  them.  Still,  after  a  little  study,  the  differences  in 
the  size  and  shape  of  their  cells  will  become  so  evident  that 
they  may  be  distinguished  at  a  glance. 

Formation  and  locality.     Apparently  restricted  to  the  lower 


idbvGoOglc 


STiTB  OBOIOOIST.  75 

layers  of  tlie  Trentoii  shale,  in  which  it  is  abundant,  at  Min- 
neapolis, Minn. 
Register  No.  5948. 

PACHTDICTYA  OCC1DENTALI8,  n    ap 

Zoarinm  ramose,  or  subpalmate  towards  the  base,  dividing 
»bove  into  small  branches;  width  of  branches  varying  from 
0.13  to  0.40  of  an  inch.  Cross  section  of  branches  acutely 
elliptical,  about  0.05  inch  in  thickness  centrally.  Margins 
sharp  with  a  narrow,  smooth  or  finely  striated,  non-poriferous 
border.  Cells  arranged  in  longitudinal,  and  more  or  less  regu- 
lar intersecting  diagonal  aeries;  apertures  ovate,  slightly  longer 
than  broad.  About  six  cells  in  0.1  inch,  measured  longitudin- 
ally, and  eight  in  the  same  space  measured  diagonally.  The 
wider  specimens  exhibit  along  the  center  of  the  branch  a  series 
of  smooth  and  apparently  solid  spots,  which  vary  considerably 
in  size.  All  the  examples  noticed  present  at  least  one  of  these 
spots,  situated  juat  below  the  bifurcation  of  the  branches. 

Internal  structure  as  i\i  other  species  of  the  genus. 

This  species  is  closely  allied  to  both  P.  acuta,  Hall,  sp  ,  and 
P.  fenestelliformis,  Nicholson,  sp.,  and  is  of  interest,  princi- 
pally, because  it  represents  an  unequivocal  connecting  link 
between  those  species. 

Formation  and  locality.  Not  uncommon  in  the  upper  layers 
of  the  Trenton  sfaalea,  at  St.  Paul,  Minn. 

Register  No.  5949. 

PACHYDICTYA  FIMBRIATA,  n.  gp. 

Zoarium  small,  ramose,  dividing  dichotomously  at  variable 
intervals.  Branches  thin,  rarely  nlore  than  0.02  of  an  inch  in 
thickness,  and  from  0.09  to  0,18  of  an  inch  in  width.     Non- 
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rowB  between  these  and  the  non-poriferons  margin  are  not  sa 
regalar  in  their  arrangement,  their  apertores  being,  besidea, 
separated  by  somewhat  wider  interspaces,  and,  nsnally  at  leasts 
directed  obliquely  outward.  Cell  apertores  broadly  elliptical, 
longer  than  wide,  and,  in  perfectly  preseired  examples,  sur- 
rounded  by  a  faintly  elevated,  thin  border.  Inter-apertural 
spaces  about  half  as  wide  as  the  longer  diameter  of  the  cell- 
mouths,  smooth  or  faintly  striated  longitadinally. 

Internal  structure  as  in  P.  acuta,  and  other  species  of  the 
genas. 

Good  examples  of  this  species  cannot  be  confounded  with 
any  other  species  known  to  me,  as  the  wavy  or  ruffled  appear- 
ance of  the  wide  non-poriferous  margin  gives  them  a  very 
pecnliar  and  characteristic  aspect:  In  other  respects  the  spe- 
cies is  very  closely  related  to  P.  acuta.  Hall,  and  less  closely  to 
P.  oceidentalis,  Ulrich. 

In  the  higher  layers  of  the  Trenton  shales  at  St.  Panl,  I  have 
noticed  a  namber  of  specimens,  which,  while  it  does  not  seem 
probable,  may  still  prove  to  belong  to  a  robust  variety  of  this 
species.  In  these  the  non-poriferons'margin  is  wide,  but  not 
wavy,  and  the  cell-apertures  smaller  and  narrow,  while  the 
walls  or  interspaces  are  thick  and  usually  wider  than  the  aper- 
tures, and  more  distinctly  striated.  The  branches  have  an 
average  width  of  0.18  inch,  and  a  thickness  of  0.06  inch  or  more. 
Should  these  differences  prove  constant  then  they  ought  to  be 
considered  as  of  specific  importance. 

FormatioH  and  loealUy:  Rather  common  in  the  lower  part  of 
the  Trenton  shales,  at  Minneapolis,  Minn. 

Register  No.  5950. 

PACHYDICTVA  CONCILIATBIX,  n.  »p. 

Zoarium  consisting  of  triangular  stems,  celluliferoas  on  the- 
three  concave  sides,  and  constructed  on  the  same  general  plan 
as  Prismopora,  Hall.  Margins  sharp,  non- poriferous,  and 
faintly  striated.  Branching  takes  place  by  the  development  of 
a  non-celluliferous  ridge  in  the  centre  of  one  of  the  sides, 
which,  rising  gradually,  eventually  forms  one  of  the  non-porif- 
erous margins  oT  the  new  branch  or  stem.     Cell  apertures  sub- 
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eircular  to  oval,  arranged  in  longitudinal  series  in  the  central 
third  of  the  sides,  while  those  nearer  the  margins  are  larger 
and  directed  obliquely  outward  and  upward.  Interstitial  spaces 
of  Bomewhat  variable  thickness,  usnally  equaling  about  one- 
half  the  diameter  of  the  apertures;  surface  minutely  granular, 
and  where  the  cells  have  a  regular  arrangement,  the  granules 
form  rows.  Measured  longitudinally,  six  or  seven  cells  occupy 
0.1  inch.  Width  of  branches  varying  from  0.13  to  0.18  of  an 
inch. 

This  very  interesting  and  I  might  say  prophetic  species, 
demonstrates  what  I  have  only  suspected  heretofore.  That  is, 
the  relationship  of  Pachydictya  with  the  Cystodictyonidae.  In 
fact,  the  genus  lacks  only  the  small  "lip"  to  be  a  typical  mem- 
ber of  the  family,  and  it  is  questionable  whether  this  deflcieacy 
is  of  sufficient  importance  to  exclude  the  genus. 

Formation  and  locality:  Trenton  group  at  Cannon  Falls, 
Goodhue  county,  Minnesota,  where  it  is  associated  with  Phyl- 
tapora!  corticosa,  Ulrich,  and  Streplelamta  comiculutn.  Hall. 

Register  No.  5952. 

GREPIPORA  IMPOLITA,  n.  sp. 

Zoarium  large,  solid,  irregularly  ramose,  or  simply  nodulated. 
Branches  from  0.2  to  0.8  of  an  inch  in  diameter.  Hight  from 
two  to  four  inches.  Cells  large,  and  rather  regularly  arranged, 
eleven  in  the  space  of  0,2  inch.  Walls  thin.  Apertures  direct, 
polygonal  to  sub-rhomboidal,  with  the  lower  margin  very 
slightly  elevated,  and  showing,  in  good  specimens,  the  ends  of 
the  two  vertical  lamellae  or  teeth  on  the  inside  of  the  aper- 
ture. Interstitial  cells,  always  few,  usually  absent.  When 
present  they  are  gathered  ogether  so  as  to  form  small 
"maculae." 

In  tangential  sections  the  walls  are  seen  to  be  thoroughly 
amalgamated,  and  the  vertical  lamellae  or  "teeth"  nsually 
represented  by  two  spots  on  one  side  of  the  tube,  that  are  of  a 
conspicuously  lighter  color  than  other  portions  of  the  wall. 
Id  better  sections  their  normal  appearance  may  be  observed. 
This  is  crescentic  or  horse-shoe-shaped,  with  the  ends  project- 
ing into  the  eell-cavity. 
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In  longitudinal  sections,  the  tubes  are  gently  curved,  appar- 
ently  throughout  their  length,  and  crosaed  at  remote  intervals, 
by  exceedingly  thin,  straight  diaphragms.  The  walls  seem  to 
have  been  perforated  by  numerous  connecting  "Eoraminae" 
and  are  composed  of  rapidly  alternating  dark  and  lighter 
shades  of  sclerenchyma. 

The  transverse  section  is  very  nearly  like  the  tangential: 
proving  that  the  branches  are  not  divided  into  differentiated 
"mature"  and  "immature"  regions,  but  that  the  zoarium  in 
really  of  the  nature  of  massive  or  parasitic  species. 

This  very  abundant  species  is  readily  distinguished  from  uU 
the  associated  forma,  by  its  irregular  grovrth  and  large  cells. 

Formation  and  locality:  Trenton  shales  at  Minneapolis. 
Lanesbxiro,  and  other  localities  in  the  state. 

Register  Nos.  5958  to  5962. 

MONTICULIPORA  OKANUIS,  n    ^p. 

Zoarium  irregularly  massive  and  often  tending  to  become- 
sub-ramose.  Cells  polygonal,  thin  walled.  Surface  without 
monticules  but  exhibiting  at  intervals  of  0.2  of  an  inch  con- 
spicuous groups  of  large  cells,  that  are  often  nearly  twice  the 
size  of  those  of  the  ordinary  dimensions.  Eight  or  nine  of  the 
smaller  occupy  0.1  inch;  the  average  diameter  of  those  in  the 
groups  is  about  1-S5th  of  an  inch. 

In  vertical  sections  the  tubes  proceed  to  the  surface  in, 
straight  or  curved  lines  according  to  the  form  of  the  zoarium. 
They  are  provided  with  thin  walls,  and  usually  two,  more  or 
less  closely  arranged  series  of  cystoid  diaphragms,  one  on  each 
side  of  the  tube,  the  intervening  space  being  crossed  by  an 
equal  number  of  straight  diaphragms. 

Tangential  sections  show  that  the  cells  are  polygonal  aud 
thin>walled;  the  opening  left  by  the  cystoid  diaphragms  is 
large,  ovate,  or  sub-circular,  and  while  it  is  usually  lateral  in 
position,  it  is  not  infrequently  central.  The  angles  of  junction 
of  the  cells  are  a  little  thickened,  and  there  is  some  evidence  to 
show  that  they  contained  very  small  spiniform  tubuli. 

This  fine  species  resembles  in  its  growth  the  more  irregular 
examples  of  M.  laevis,  Ulricb,  from  the  Cincinnati  group.    The 


idbvGoOglc 


STATB   eiOLOGIST.  7^ 

cells  of  M,  grandia,  are  however  larger  asd  the  internal  struct* 
ure  quite  different. 

Formation  and  locality  r  Fragments  of  this  Bpecies  are  rather 
rare  in  the  lower  portion  of  the  Trenton  shales,  at  Minneapolis, 
Minn.  The  vertical  range  of  the  species  is  appurently  not 
more  than  six  or  eight  feet. 

Rtf/iater  N'o.  6969. 

HOMOTBYPA  MINNBSUTENSIM,  n.  sp. 

Zoariuni  ramose,  branches  cj'lindrical  or  sub-cylindrical, 
from  two  to  four  tenths  of  an  inch  in  diameter,  and  branching 
ut  rather  long  intervals,  that  are  rarely  less  than  one  and  a 
half  inches  and  often  more'than  two  inches.  Surface  smooth, 
DO  monticules  hpTing  been  observed  in  any  of  the  numerous 
eiamples  studied.  Cells  of  conspicuously  larger  size  than  the 
average  are  collected  into  groups,  of  which  the  centers  are 
about  0.13  of  an  inch  apart.  The  cells  composing  the  groups 
enlarge  gradually,  those  near  the  middle  being  about  twice  as 
large  as  the  ordinary  cells  occupying  the  intervening  spaces. 
Center  of  groups  often  marked  by  a  small  sub-solid  or  pitted 
space.  Ordinary  cells  polygonal,  with  thin  walls,  and,  »oiue- 
linies,  very  oblique  apertures;  more  commonly  they  are  nearly 
direct,  while  in  a  few  of  the  large  specimens  they  are  really  so. 
About  eleven  of  the  smaller  or  ordinary  cells  occur  in  the  space 
of  0.1  inch. 

Vertical  sections  show  tha^  the  peripheral  or  "mature" 
region  is  very  narrow,  that  the'tnbes  are  long  and  vertical  in 
tbe  axial  region,  and  that  their  course  to  the  aperture  forms 
a  Tery  gentle  curve.  The  walls  in  the  axial  region  are  ex- 
tremely thin  and  wavy.  Near  tfae  surface  they  are«ppreciably 
tbickened.  Diaphragms  wanting  in  the  axial  region,  but 
present  in  the  peripheral  portion  of  the  tubes,  where  they 
recur  at  intervals  of  from  one-fourth  to  one  tube  diameter. 
Along  the  upper  wall  is  the  characteristic  aeries  of  cystoid 
diaphragms.  The  obliquity  of  the  cell-apertures  and  the  ex- 
treme brevity  of  the  matured  portion  of  the  tubes,  render  the 
preparation  of  satisfactory  tangential  sections  very  difficult. 
Tbe  more  successful  ones  show  that  the  cell  walla  are  compar> 
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atirely  thin,  ihat  a  variable  number  of  interstitial  cells  is  in- 
terpolated among  the  ordinary  zocBcia,  while  here  and  there, 
somewhat  obscure  traces  of  the  connecting  foraminae  may  be 
detected. 

Transverse  sections  show  the  greatly  disproportionate  devel- 
opment of  the  axial  region  as  compared  with  the  peripheral. 
They  also  show  that  in  the  axial  region  the  tabes  are  provided 
with  extremely  thin  walls,  and  that  near  the  Borface  they  are 
flattened  and  their  size  considerably  reduced. 

This  is  a  true  species  of  Homoirypa,  and  is  nearly  related  to 
H.  obliqua,  TJlricb,  from  the  Cincinnati  groop  of  Ohio,  but 
still  closer  in  its  affinity  with  an  undescribed  species  occur- 
ring in  the  upper  half  of  that  formation.  From  the  first,  H. 
minnesotensis  is  distinguished  by  its  smooth  and  sub-cylindrical 
branches,  and  other  less  obvious,  differences. 

Formation  and  locality;  Common  in  the  Trenton  shales  at 
Minneapolis,  St.  Paul,  Lanesboro,  and  other  localities  in  the 
state. 

Register  Nos.  5970  to  5975. 

HOMOTBYPA  EXILIS,  n.  sp. 

Zoarium  ramose,  branches  slender,  cylindrical,  about  0.15  of  mi 
inch  in  diameter,  and  dividing  at  intervals  of  one  inch  or  more. 
Entire  hight  of  zoarinm  from  one  to  three  inches.  Surface 
smooth.  Cells  with  rounded,  direct  apertures,  and  moderately 
thick  walls.  Ten  or  eleven  of  the  ordinary  size  occur  in  the 
length  of  0.1  inch.  Groups  of  cells,  slightly  larger  than  the 
average,  are  present,  but  do  not  constitnte  a  conspicuous  feature, 
luterstitial  cells  rather  numerous,  especially  between  the  cells  of 
the  groups- just  mentioned.  Diaphragms,  wanting  in  the  axial 
region,  but  present  in  the  short,  abruptly  bent  peripheral  region, 
where  the  waits  are  also  thickened,  and  a  short  series  of  cystoid 
diaphragms  is  developed. 

At  first  I  was  inclined  to  regard  this  species  as  the  young  of 
H.  minnesotensis.  But  this  is  evidently  not  the  case,  as  the 
specimens  have  a  more  matured  look  than  many  much  larger 
specimens  of  that  species.  The  walla  get  thicker  and  the  aper- 
tures more  rounded  than  is  the  case  in  even  the  meet  matured 
examples  of  H.  minnesotensis. 
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Formation  and  toeality:    Not  uncommon  in  the  lower  porti< 
of  tbe  Trenton  shales  at  Minneapolia,  Minn. 
Register  No.  6976. 

UOMOTRTPA  SUBBAMOSA,  d.  ap. 

Zoerium  sub-ramose,  branches  sub-cylindrical  or  slightly  fla 
tend,  with  the  upper  extremities  rounded  and  expanded. - 
Branches  varying  in  diameter  from  0.2  to  0.4  of  an  inch;  appa 
ently  dividing  but  once  or  twice,  the  entire  zoarium  being  rare) 
more  than  one  inch  and  a  half  in  higbt.  Surface  without  mot 
ticiiles.  Cells  with  moderately  thin  walls,  and  polygonal  an 
direct  apertures;  nine  or  ten  occupy  the  space  of  O.l  inch.  A 
irregular  intervals  the  surface  presents  inconspicuous  clusters  c 
cells  that  are  slightly  larger  than  the  average.  Well  develope 
spiniform  tuhuli  occur  at  most  of  the  angles  of  junction  betwee: 
the  cells.    They  constitute  a  marked  feature  on  ail  good  specimens 

Longitudinal  sections  show  that  the  tubes  proceed  from  th 
axial  region  to  tbe  outer  surface  in  a  gentle  but  gradually  incrcae 
ing  curve;  that  at  unequal  intervals  several  parallel  convex  line 
of  diaphragms  cross  tbe  branch;  that  between  these  the  dia 
phragms  may  be  absent  or  scattered  and  infrequent;  that  thi 
walls  throughout  the  axial  region  are  thin  and  decidedly  wavy 
that  they  are  moderately  thickened  in  the  peripheral  ot  "  ma 
turo"  region,  and  are  there  provided  with  a  more  or  less  closel] 
arranged  series  of  cystoid  diaphragms,  the  extent  of  which,  oi 
course,  denenda  entirelv  unon  the  aze  of  the  soecimen. 
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HOMOTBTPA  INSIGNI8,  n.  ip. 

Zoarium  sub-ramose,  from  one  to  two  inches  in  hight;  branches 
sub-cylindrical  or  flattened,  often  lobate,  or  tlirowing  off  abort 
branches,  the  distal  extremities  of  which  are  concave.  Diameter 
of  branches  varying  from  0.15  to  0.30  of  an  inch.  Surface 
smooth,  without  monticules.  Cells  with  very  thin  walla,  and 
shallow  apertures.  These  two  conditions  conduce  to  give  the 
cell -apertures,  especially  those  of  the  younger  specimens,  the 
appearance  of  being  extremely  oblique,  when  in  fact  they  are 
but  slightly  so,  and  in  old  examples  not  at  all.  An  explanation 
of  this  peculiarity  is  found  in  the  fact  that  the  cystoid  diaphragms 
occur  just  beneath  thi^  top  of  the  thin  cell'walla,  and  the  least 
wearing  will  remove  the  wall  all  around  the  cell  excepting  at  tho 
small  posterior  opening  left  by  the  cystoid  diaphragms.  Groups 
of  cells  of  larger  size  than  the  average^  occur  at  intervals  of 
about  0.12  of  BD  inch.  Ten  or  eleven  of  the  ordinary  cells  occupy 
0.1  inch. 

Tangential  sections  show  that  the  walls  are  thin,  that  small 
spiniform  tubuli  occupy  many  of  the  angles  of  junction,  and  that 
the  sub-circular  opening  or  tube  left  on  the  posterior  side  of  the 
cell  by  the  cystoid  diaphragms,  is  comparatively  small,  and  unless 
sharply  defined,  may  be  overlooked. 

In  vertical  sections  the  tubes  in  the  axial  region  are  not  pro- 
vided with  diaphragms  excepting  in  special  zones,  where  they  are 
numerous.  In  the  peripheral  region  they  are  crowded,  and 
although  greatly  resembling  ordinary  straight  diaphragms,  they 
are,  nevertheless,  of  the  nature  of  cystoid  diaphragms.  Their 
posterior  portion  is  in  most  cases  abruptly  bent  iuward,  but  at  a 
point  so  near  the  wall  of  the  tube  that  it  may  be  overlooked. 

The  distinguishing  features  of  this  species  are  the  thin  walls, 
the  ehallpwness  of  the  cells  at  their  apertures,  and  the  large  size 
and  number  of  the  cystoid  diaphragms.  Slightly  worn  examples 
are  readily  identified  by  the  peculiar  obliquity  of  the  cell-aper- 
tures, which  for  the  reasons  given  in  the  description,  appear  to 
be  very  small,  the  larger  portion  of  the  surface  being  occupied 
seemingly  by  wall-substance. 

Formation  and  locaUly.  Katber  rare  in  the  Trenton  shales  near 
Fountain  and  Laueaboro,  in  Fillmore  Co.,  Minn. 

Register  Noa.  5977  to  5979. 
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UOMOTRTPELLA,  dot-  g«n. 

Zoaria  somewhat  irregularly  lamose,  rarely  frondescent;  mon- 
ticales  wantiDg;  small  maculae  of  interstitial  cells  usually 
pressut.  Zocecia  small,  with  moderately  thick  walls  and  cystoid 
diflpbragms.  Interstitial  cells  numerous,  often  compUtely  isola- 
ting the  true  zocecia;  diaphragms  straight.  Spiniform  tubuli 
Tery  numerous,  of  medium  size,  and  frequently  encroaching 
upon  the  visceral  cavity  of  the  zooecia. 

Type:     H.  instabilis,  n.  sp. 

The  above  characters  are  represented  in  at  least  six  species  now 
before  me.  They  are  all  new  to  scienee  with  the  exception  of 
one,  a  description  of  which  has  been  published  by  me  under  the 
nune  of  Chaetetes  grameliferus*  It  is  a  common  species  in  the 
Tienton  shaly  limestones  of  Kentucky.  Of  the  remaining  five 
species,  three  occur  in  the  Cincinnati  group  of  Ohio,  one  in  the 
Mme  formation  in  Illinois,  and  the  last  in  the  Trenton  shales 
of  Minnesota,  Judging  from  the  aggregate  of  characters,  the 
position  of  the  genus  is  intermediate  between  Peronopora,  Nich- 
olson, and  Atactoporella,  TJlrich,  on  the  one  side,  and  Homotrypa, 
Ulrich,  on  the  other.  The  genua  is  also  related  to  LeiocUma  and 
Batostomelia,  tTlricb,  but  differs  in  the  tabulation  of  the  zooecia. 

HOMOTBVPEIiLA  INSTABILIS,  d.  ip. 

Zoarium  ramose,  branchea  ronnded,  sometimes  irregularly 
nodalar  or  lobate,  and  varying  in  size,  some  being  slender  and 
not  more  than  0.18  of  an  inch  in  diameter,  while  others  are 
moch  heavier  and  in  several  instances  exceed  0.3  inch  in  diameter. 
Superficial  aspect  of  cells  presenting  &  variety  of  appearances 
depending  upon  the  age  and  pr^ervation  of  the  specimens.  In 
well  preserved  younger  examples  the  cells  are  comparatively 
thin-walled,  subcircular,  and  surrounded  by  slightly  smaller,  aa- 
gnlar,  interstitial  cells.  When  a  little  worn,  and  this  is  especi- 
ilty  the  case  in  the  larger  specimens,  the  walls  appear  very  thick, 
the  cell-apertures,  sab-circular  or  irregularly  inflected,  and  the 
interstitial  cells  scarcely  recognizable  as  such;  or  the  visceral 
cavities  of  the  latter  are  filled  solid,  and  the  observer  is  ftpt  to 
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Bnpposfl  that  they  are  absent.  Id  well  preserved  and  fully 
matured  examples  the  interstitial  cells  are  again  obncured  by  the 
spiniform  tubuli.  These  are  rather  small  but  numerous,  there 
being  two  or  three  to  each  cell.  Small  "macclae"  of  interstitial 
cells,  uaunlly  apj>earing  as  non -poriferous  smooth  spots,  may  oc- 
cur at  intervals  of  about  0.12  of  an  inch.  Eleven  or  twelve  of 
the  true  zocecia  occupy  0.1  inch;  the  diameter  of  their  aperturet) 
is  about  i}iT^'<  '^^  ^'^  inch. 

In  tangential  sections  the  polygonal  line  of  contact  between 
the  cells  is  nearly  always  sharply  defined.  The  interstitial  cells 
are  numerous  and  of  uni-qual  size,  though  usually  of  much 
smaller  size  than  the  true  zooecia.  The  walls  of  both  kinds  of 
cells  are  of  equal  thickness,  the  portion  of  same  immediately 
surrounding  the  visceral  cavity,  being  also  of  darker  hue  than 
beyond.  Visceral  cavity  of  true  zocecia  often  sub-circular  or 
ovate,  but  more  commonly  with  an  irregular  outline,  due  to  the 
encroachment  of  the  conspicuous  spiuiform  tubuli.  These  are 
nearly  cr  quite  as  large  as  the  interstitial  cells,  and  differ  from 
them  only  in  having  their  central  portion  entirely  filled  by  a 
dark  deposit  of  aclerenchyma.  Their  number  varies  from  one  to 
three  times  that  of  the  true  zocecia.  At  unequal  intervals  the 
section  presents  small  irregular  aggregations  of  the  interstitial 
cells.  The  cystoid  diaphragms  are  nui  present  in  these  sections 
excepting  when  they  are  prepared  from  very  young  examples  or 
cut  the  zoarium  at  a  deep  level. 

In  the  axial  region  of  a  vertical  section  the  walls  of  the  tubes 
are  thin  and  undulated,  the  diaphragms  straight  and  remote,  and 
the  direction  of  the  tubes,  from  their  point  of  origin  to  where 
they  enter  the  "  mature"  or  peripheral  region,  forms  an  angle 
of  about  twenty  degrees  with  Ihe  imBginary  central  axis  of  the 
branch.  In  the  periijheml  region  this  angle  is  gradually  increased 
nntil  the  maximum  of  about  seventy-five  degrees  is  attained.  At 
the  same  time  the  walls  are  much  thickened,  and  the  numerous 
interstitial  cells  and  spiniform  tubuli  are  developed.  Thp  former 
are  distinguished  from  the  true  zooecia  by  the  fact  that  they  are 
intersected  by  straight, complete  diaphragms  only,  while  the  true 
zocecia  have  the  superior  wall  lined  in  a  portion  of  their  length 
by  a  series  of  cystoid  diaphragms.  These  structures  number 
From  eight  to  fifteen  in  each  tube,  and  are  developed  only  in  the 
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Tisceral  chamber  inrariably  intersected  by  the  creBcentic  edge  of 
the  cystoid  diaphragm.  The  openiog  left  by  the  cystoid  diaphragms 
is  either  lateral  or  sub-central,  but  more  commoDly  the  former. 
The  zooecia  are  in  contact  only  at  limited  points,  and  the  inter- 
spaces between  them  are  filled  by  the  small  interstitial  cells. 
These  are  somewhat  variable  in  ntimber,  and  greatly  bo  in  size, 
but  always  decidedly  angular.  They  are  furthermore,  collected 
at  intervals  into  small  aub-stetlate  groups  or  "macule." 

Vertical  sections  show  that  the  cystoid  diaphragms  form  a  con- 
tinuous series  on  one  or  both  sides  of  the  tubes,  according  as 
they  fitend  all  around  the  circumff>rence,  or  take  in  only  a  por- 
tion of  the  same,  while  an  equal  number  of  straight  diaphragms 
crosses  the  remaining  portion  of  the  tube.  The  interstitial  tubes 
are  crossed  by  about  twice  as  many  simple  horizontal  diaphragms. 
The  cell-walls  throughout  are  very  thin. 

This  species  in  many  respects  closely  resembles  P.  Selipyni, 
Nicholson,  but  they  difler  so  decidedly  in  the  internal  structure 
that  I  must  regard  them  as  distinct.  In  the  true,  or  what  Dr. 
Nicholson  calls  the  typical  form  of  P.  Selwyni,  the  cystoid 
diaphragms  are  isolated,  and  never  form  connected  series  as  they 
do  in  P.  simulatrix,  P.  graytE,  Nich,,  and  Eth.  jr.,  and  a  number 
of  other  species.  A  similar  and  even  more  marked  isolation  of 
the  cystoid  diaphragms  pertains  to  P.  oculata  and  P.  affinis, 
described  by  Foord  from  the  Trenton  of  Canada,  None  ot  the 
Canadian  species  of  the  genus,  so  far  as  known,  occur  iu  the 
Trenton  rocks  of  Kentucky  and  Tennessee,  nor  in  the  equivalent 
strata  of  the  northwest,  and  it  is  singular  that  all  the  American 
species  have  the  cystoid  diaphragms  in  more  or  leas  crowded  con- 
tinuous rows,  while  in  the  Canadian  species  the  isolated  condition 
of  these  structures  prevails.  Nicholson's  variety  hospltalis,  of 
P.  selwyni,  is  more  nearly  related  to  P.  simulatrix,  but  differs  in 
having  spiniform  tubuli,  and  an  attached  zoarium.  But  why  P. 
hospitalis  should  be  called  a  variety,  is  more  than  I  can  under- 
stand. The  parasitic  habit  of  growth,  spiniform  tubuli,  and  mode 
of  tabulation  distinguish  it,  at  least  specifically,  from  P.  selwtfni. 

Formation  and  locality:  In  the  Tronton  shales,  but  apparently 
not  common  in  any  locality  in  the  state.  It  has  been  found  at 
Minneapolis,  St.  Paul,  Lanesboro  and  Mantorville.     In  thesbaly 
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limestouea  of  the  Trenton  in  Kentucky  and  Tennessee  the  species 
is  exceedingly  common,  and  grows  to  a  larger  size  than  the  Mio- 
nesota  specimens. 
Register  Nos.  4041,  6124,  5532,  5986  to  6988. 

PRASOPORA  CONOIDEA,  n.  sp. 

Zoarium  depressed,  conical;  base  rather  deeply  conca?e,  and 
covered  with  a  coDcentrically  wrinkled  epitheca;  hight  varying 
from  0.2  to  0.6  of  an  inch;  diameter  from  0.4  to  0.8  of  an  inch. 
Upper  surface  celluliferous  and  exhibiting,  at  intervals  of  0.12 
inch,  more  or  less  prominent  monticules,  mainly  occupied  by 
groups  of  cells  larger  than  the  average.  The  summits  usually 
appear  to  be  sub-solid,  but  sections  show  that  this* portion  of  the 
monticules  is  occupied  by  an  aggregation  of  small  interstitial 
cells.  Zooecia  with  sub-circular  or  polygonal  apertures;  ten  of 
the  ordinary  size  occur  in  the  length  of  0.1  inch. 

Both  the  vertical  and  tangential  sections  resemble  those  of  P. 
smulatrix  to  a  marked  degree.  In  fact  they  are  identical  in  all 
respects,  excepting  that  the  tangential  section  of  P.  conoidea 
shows  a  few  spiniform  tubuli,  and  usually  fewer  interstitial  cells, 
thoDgh  the  macnlfe  between  the  groups  of  large  cells  are  gener- 
ally of  greater  dimensions  than  we  find  them  in  such  sections  of 
P.simulatrix.  As  the  differences  in  internal  structure  are  so  slight, 
the  external  characters,  such  as  the  form  df  zoarium  and  monti* 
cules,  must  mainly  be  relied  upon  in  distinguishing  the  two 
species.  In  nearly  one  hundred  specimens  of  P.  conoidea  ex- 
amined, the  small  size,  sub-conical  form,  more  or  less  developed 
monticules,  and  concave  base,  are  very  persistent  characters, 
and  sufficient  to  distinguish  specimens  of  the  two  species  at  a 
glance. 

Formation  and  locality :  At  Oxford  mills  near  Cannon  Falls, 
Ooodhue  county,  associated  with  PAy//oporo?  cor((cosii,  Ulrich, 
Streptelastna  corniculum,  Hall,  and  PachydicUja  conciliatrix, 
Ulrich. 

Begister  No.  3483. 

PRA80P0BA  CONTIGUA,  n.  sp. 

Zosriom  hemispheric,  base  flat  oi  slightly  concave,  usually  one- 
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half  or  three-fourths  of  an  inch  in  diameter,  and  rarely  one  inch 
or  more;  a  single  specimen,  apparently  belonging  to  this  species, 
is,  however,  about  four  inches  in  diameter.  Zooecia  with  thin 
walls  and  polygonal  apertures;  nine  of  the  ordinary  size  occupy 
0.1  inch.  Groups  of  cells  of  somewhat  larger  size  than  usual 
occur  at  intervals  of  0.15  inch.  Their  diameter  rarely  exceeds 
■^  of  an  inch.  Interstitial  cells  scarcely  detectable  at  the  sur- 
face. 

Tangential  sections  show  that  the  zooecin  are  polygonal,  and 
thiu-walled;  that  they  are  in  contact  excepting  at  their  angles, 
where  one  or  two  small  interstitial  cells  are  wedged  between 
them;  that  in  the  centre  of  the  groups  of  large  cells  there  is 
usually  a  small  aggregation  of  the  interstitial  cells;  and  that  a 
few  spiniform  tubuli  are  developed.  The  tubular  opening  left 
by  the  cystoid  diaphragms  is  of  medium  size,  and  more  often 
excentric  than  central  in  its  position  within  the  tube  cavity. 

Vertical  sections  are  remarkable  mainly,  because  they  exhibit  a 
marked  decrease  in  the  number  of  interstitial  cells,  when  com- 
pared with  other  species  of  the  genus. 

The  superficial  aspect  of  the  celluliferous  surface  of  this  species 
is  very  much  like  that  of  species  of  ^ono/ryjja,  and  to  a  less  degree, 
also  resembles  that  of  Prasopora  aimulatrix.  Still,  after  a  little 
practice  they  are  readily  distinguished  by  the  thinner  cell-walls 
of  P.  contigua.  Tangential  sections  will  immediately  prove  their 
distinctness.  The  same  species,  very  slightly  modified,  occurs  in 
the  Cincinnati  group  at  Cincinnati,  Ohio,  about  three  hundred 
feet  above  the  Ohio  river. 

Formation  and  locality:  In  the  Trenton  shales  at  localities  in 
Goodhue  and  Dakota  counties. 

Segisttr  Nos.  5801,  69S9,  6534. 

DIPLOTBTPA  INFIDA,  n.  »p. 

Zoarium  discoid,  sometimes  approaching  hemispherical.  Base 
flat  or  slightly  concave;  hight  from  one  to  three  tenths  of  an 
inch;  diameter  from  one-half  an  inch  to  one  inch,  ZcKBcia 
Tarjing  in  form  from  polygonal  to  sub-circular,  the  shape  depend- 
ing upon  the  number  and  size  of  the  interstitiul  cells.  In  some 
specimens  these  cells  are  almost  certain  to  be  overlooked,  aa  the 
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oblique  end  often  curved,  while  D.  injida  goes  but  a  etep  farther 
in  haviug  some  of  them  overlap  like  cyatoid  diapbnigms.  In 
tangential  sections,  however,  the  appearances  presented  are  more 
like  those  of  IHplolrypa  than  J'rasopora,  the  interstitial  cells  be- 
ing somewhat  larger  than  is  usual  in  the  latter  geans,  and  the 
very  striking  appearance  of  the  cystoid  diaphragms  of  Prasopora, 
when  cut  trauBversely,  is  either  absent  or  occurs  only  here  and 
there  in  isolated  instances.  So,  while  the  species  is  undoubtedly 
intermediate  between  tbe  two  genera,  the  greater  affinity  seems 
still  to  be  with  Diplotrypa. 

Foitnaiion  and  locality:  In  the  Trenton  shales  of  Gtoodhue  and 
Fillmore  counties. 

Register  No.  6993. 

ASPTDOPOBA  PARASITICA,  n.  gp 

Zoarium  adhering  to  foreign  bodies,  upon  which  it  forms  thin 
sub-circular  patches  usually  about  one-half  an  inch  in  diameter, 
and  from  one  to  three  hundredths  of  an  inch  in  thickness.  In  a 
few  instances  noticed,  tbe  shell  upon  which  the  zoarium  bad 
fiommeDced  its  growth  proved  too  small,  and  the  underside  of 
the  colony,  where  it  projects  beyond  the  encrusted  body,  is  cov- 
ered by  a  faintly  wrinkled  epitheca.  Zocecia  with  oval  or  cir- 
cular apertures,  moderately  thin  walls,  and  a  regular  arrangement 
in  curved  series  around  groups  of  cells  larger  than  usual;  about 
ten  of  tbe  cells  in  thespaces  between  the  "clusters"  occur  in  0.1 
inch.  Interstitial  cells  numerous,  but,  as  a  rule,  they  are  obscure 
at  the  surface  and  readily  overlooked.  Spiniform  tubuli  rather 
numerous  and  recognizable  at  the  surface  of  all  well  preserved 
examples. 

Vertical  sections  show  the  extreme  tenuity  of  the  zoarium. 
The  zocecia  are  at  first  somewhat  prostrate,  but  tbey  soon  bend 
upward  and  open  at  the  surface  with  direct  apertures.  One  large 
cystoid  diaphragm  is,  apparently  always  present  at  the  bottom 
of  the  cell,  and  I  do  not  doubt  that  with  age,  a  short  series  of 
them  is  developed.  The  interstitial  tubes  expand  very  rapidly 
above  their  point  of  origin,  which  is  just  above  the  basal  or 
epithecal  membrane.  They  are  crossed  by  from  Sve  to  ten  close- 
set  horizontal  diaphragms. 
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In  tangential  sections  the  zoOBcia  are  sub-circular  or  oval,  ai 
in  contact  with  each  other  at  two,  three,  or  four  points,  the  sa] 
rbomboidal  or  irregular  spaces  intervening  being  occupied  ll 
the  interstitial  cells.  Walla  of  zocecia  thin.  Spiniform  tuba 
of  moderate  size  occur  at  nearly  all  the  points  of  contact  betwee 
the  zocecia. 

The  parasitic  habit  of  the  species  distinguishes  it  from  all  oth< 
species  of  the  genus  known  to  me.  Otherwise  it  is  closely  allie 
to  both  A.  newberryi,  (Prasopora  newbernji,  Nicholson)  and  A 
calycula  (Diplotrypa  calycula,  Nicholson),  from  the  Oincinnal 
group  of  Ohio,     I  know  of  no  associated  species  sufficiently  rt 
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nest  of  the  cell  walla.  This  vambilit;  is  dne,  apparently,  to  the 
different  ages  of  the  specimeDB  sectioned.  In  the  youDger  exam- 
ples the  thickness  of  the  walla  equals  about  one  third  of  the 
diameter  of  the  cell-cavitj,  while  in  very  old  specimens  the  cavity 
may  be  reduced  by  additional  deposits  of  sclerenchyma  to  a 
diameter  equaling  scarcely  more  than  one-third  the  thickness  of 
ike  walls.  The  boundary  line  between  adjoining  cells  is  dis- 
tinctly defined  by  a  dark  line.  Each  of  the  angles,  and  often 
points  between  thom,  are  occupied  by  a  spiniform  tubulus  of 
medium  size.  When  in  a  good  state  of  preservation  the  central 
Incid  spot  of  the  spiniform  tubuli  is  seen  to  be  larger  than  usnal 
iriih  species  of  this  genus. 

In  some  respects  this  species  is  related  to  the  A.  canadensis, 
described  by  Foord  from  the  Black  River  and  Trenton  forma- 
tions  of  Canada.  Bat  the  branches  of  that  species  are  much 
larger,  while  the  thickness  of  the  cell  walls  does  not  approach 
that  observed  in  matured  examples  of  A,  winchelli.  They  also 
differ  in  the  tabulation  and  direction  of  the  tubes,  as  well  as  in 
the  size  and  number  of  the  spiniform  tubuli.  Associated  with 
this  is  a  common  species  having  all  the  characters,  save  one, 
ascribed  to  A,  superba,  Foord.  In  the  Trenton  rocka  of  Canada 
the  surface  of  that  species  presents  small  monticules.  These  are 
wanting  in  the  Minnesota  specimens,  but  as  the  presence  or  ab- 
sence of  monticules,  especially  in  the  genus  Amplexopora,  is  of 
small  importance,  I  think  I  am  justified  in  regarding  them  as 
specifically  identical  with  the  Canadian  specimens.  The  larger 
cells  and  more  robust  zoarium  of  A,  superba,  readily  distingnisli 
that  species  from  A.  tcinchelli. 

The  specific  name  is  given  in  honor  of  Prof.  N.  H,  Winchell, 
the  accomplished  chief  of  the  survey. 

Formation  and  locality:  Common  in  the  Trenton  shales  at 
Minneapolis,  Minn. 

Segister  Nos.  6999  to  0001. 

BAT08T0MA  F£BTILTS.  n.  ap. 

Zoarium  large,  varying  from  ramose  to  sub-frondesceut,  or 
palmate;  branches  usually  more  or  less  compressed,  and  varying 
in  thickness  from  0.2  to  0.4  inch;  width  of  same,  from  0.3  inch 


idbvGoOgle 


STATB   GBOLOCK 

to  1.2  inches;  bight,  ao  far  as  observed 
CeIl-a|iorture8  varying  from  polygonal  I 
tbickDess  of  the  walls,  and  the  size 
stitial  cells.  In  some  specimens  hav 
the  apertures  surrounded  by  a  slight 
are  very  numerous  in  the  depressed  ii 
-condit'on  is,  however,  not  common,  ; 
found  it  diEBcolt  to  recognize  the  int 
more  or  leas  numerous  in  all  the  spet 
numerous  but  very  small,  and  only 
superficial  terminations.  At  interval 
surfHce  usually  presents  small  sub-stelli 
the  zooecia  are  generally  somewhat  lar 
eight  cells  of  the  ordinary  size  occupy 
In  vertical  sections  the  tubes  have  i 
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iDternak  characters  are  too  distinct  to  require  comparison.  A 
more  closely  allied  species  occurs  in  the  upper  beds  of  the 
CiDcinnati  group  of  Ohio,  end  another  in  the  Utica  slate  of 
Canada,  and  the  equiralent  formation  in  Kentucky.  As  no 
descriptions  of  these  species  have  yet  been  made  public,  it  would 
be  useless  to  institute  comparisons. 

Formation  and  localUtf .-    Abundant  in  the  lower  half  of  the 
Trenton  shales  at  Minneapolis  and  other  localities. 


BATOSTOMA  HCBASA.  d.  sp. 

Zoarinm,  consisting  of  small,  sab-cylindncal  or  compressed,' 
and  frequently  divided  branches,  usually  less,  rarely  a  little  more, 
than  0.3  inch  in  their  greatest  diameter.  Cells  with  polygonal 
apertures  and  thin  walls  when  young,  and  with  smaller,  OTsl  or 
sub-circular  apertures,  end  thick  walls  in  the  fully  matured 
examples;  seren  or  eight  occur  in  the  length  of  0.1  inch.  The 
spaces  between  the  cell-apertures  appear  solid  in  the  mature 
specimena,  but  in  some  of  the  younger  examples,  with  also 
angular  zoodcial  apertures,  a  variable  number  of  irregularly 
shaped  interstitial  cells  may  be  recognized.  Spiniform  tnbnli 
numerous,  two  or  more  to  each  cell ;  they  are  large  and  constitute 
a  conspicuous  external  feature  of  mature  esamples.  In  sacb 
specimens,  certain  small  Bub-etellate,  smooth  spots  are  most 
distinct. 

Vertical  sections  show  that  the  tubes  have  thin  and  irregular 
fluctuating  walls  in  the  axial  region,  but  less  thin  than  usual; 
that  in  this  region  they  are  crossed  by  remote  complete  dia- 
phragms; that  near  the  surface  the  diaphragms  are  nearly 
straight,  but  often  incomplete  and  less  than  a  tube  diameter 
apart;  that  their  course  from  the  point  of  origin  to  their 
apertures  forms  a  nearly  equally  curved  line;  that  their  walls  be- 
come but  slightly  thickened  until  just  below  the  surface,  where  the 
apertures  are  contracted  by  a  deposit  of  sclerenchyma,  and  many 
of  the  walls  separate  to  make  room  for  some  very  short  inter- 
stitial tubes  or  cells,  the  latter  are  usually  fllled  by  a  secondary 
deposit. 

The  matured  region  being  very  shallow,  it  is  difficult  to  prepare 
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satiBfactory  tangential  sections.  A  i 
the  cells  just  below  the  surface  have  i 
their  form  is  oval  or  sub  circular,  a 
contact  or  separated  by  very  irregula 
cells,  which  have  been  more  or  less 
homogeneous  deposit  of  light-colored  i 
form  tubuli  are  numerous,  and,  as  is 
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walls  of  moderate  thickness,  and  preserving  the  original  line  of 
janction  between  adjoining  cells.  Interstitial  cells  though  small, 
are  yet  larger  and  more  numerous  than  one  ia  led  to  believe  from 
an  examination  of  the  exterior.  Nearly  all  the  angles  of  junc- 
tion between  the  true  zooecia  are  occupied  by  them. 

Vertical  sections  present  no  marked  differences  from  other 
species  of  the  genus.  Iq  fact  the  species  of  CoUopora  are  remark- 
ably persistent  in  their  internal  structure,  and  the  points  mainly 
to  be  relied  upon  in  distinguishing  the  species  are  external.  As 
usual  the  tubes  are  close'y  tabulated  for  a  short  distance  above 
their  point  of  origin  in  the  axial  region  of  the  zoarium.  Subse- 
quently the  diaphragms  are  remote,  audit  ia  only  just  below  their 
apertures  that  they  are  again  numerously  developed.  The  inter- 
stitial tabes  are  short  and  closely  tabulated.  The  tube  walls  are 
some  what  thinner  throughout  the  zoarium  than  is  usual. 

Transverse  sections  present  the  characteristic  features  of  the 
genus.  In  the  axial  region  the  zocecia  are  of  two  sizes,  the  larger 
being  sub-circular  or  polygonal,  and,  from  their  shape,  in  contact 
with  each  other  only  at  limited  points.  The  intervening  spaces 
are  occupied  t>y  more  angular  cells  in  every  stage  of  development 
so  far  as  size  ia  concerned.  At  the  periphery  the  tubes  are  cut 
longitudinally.  Here  the  walls  are  of  moderate  thickness,  and 
divided  in  the  center  by  a  dark  line.  But  few  interstitial  cells 
are  to  be  seen  in  this  style  of  section. 

The  rounded,  transverse  ridges  or  annulatione  will  distinguish 
this  species  from  any  other  form  of  the  genus  described.  When 
these  are,  as  is  sometimes  the  case,  but  faintly  developed,  care 
must  be  taken  in  distinguishing  it  from  a  small  undescribed 
si»>cies  of  Monotrypdla,  occunng  in  the  same  beds. 

Formation  and  locality:  Not  uncommon  in  the  Trenton  shales 
at  Minneapolis  Minn. 

CALLOPORA  INCONTROVEBSA,  n,  «p. 


,  Zoarium  ramose;  branches  smooth,  sub-cylindrical,  from  0,18 
to  0.30  of  an  inch  in  diameter,  and  dichotomously  divided  at 
intervals  of  about  0.5  inch.  Zooecia  with  oval  or  sub-circular, 
rarely  polygonal  apertures,  and  rather  thin  walls.  Small  groups 
of  slightly  larger  size  than  the  average  are  occasionally  present. 
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These  are  never  coospiciious  aod  occur  at  irregular  interva 
Eight  or  nine  of  the  usual  size  occupy  0.1  inch.  Some  of  t 
apertures  preservo  the  opercula.  The  central  perforatiun 
larger  than  usual  and  surrounded  by  a  distinct  rim,  Interstiti 
cells  generally  numerous,  but  varying  somewhat  in  distributi^ 
and  number  in  different  specimens. 

Tangential  sections  show  that  the  zooecia  are  nearly  circul 
or  broadly  elliptical,  that  their  walls  are  of  moderate,  but  som 
what  variable  thickness,  and  that,  usually,  they  are  in  conta 
with  each  other  at  as  many  points  as  their  rounded  form  wi 
■admit.  The  interspaces  are  occupied  by  the  interstitial  cell 
At  unequal  intervals  a  few  of  the  latter  form  small  irreguli 
groups.  The  true  zomcia  in  the  immediate  vicinity  of  thei 
groups  are  also  of  somewhat  larger  size  than  the  average. 

Tn  vertical  sections  the  tabea  form  a  gradual  but  rather  sho. 
curve  to  the  surface.  The  tabulation  and  appearance  of  tl 
proximal  ends  of  the  true  zocecia,  are  so  much  like  that  of  tb 
interstitial  tubes  that  it  is  reasonable  to  believe  that  the; 
functions  were  also  alike.  From  the  point  of  origin  till  it  ha 
attained  nearly  its  mature  size,  the  tube  ia  crossed  by  twelve  c 
more  closely  and  regularly  arranged  diaphragms;  when  suddenl. 
they  cease,  ^ear  the  surface  they  again  become  numerous  bu 
irregular,  while  in  the  intervening  portion  they  occur  only  a 
remote  intervals,  or  are  entirely  absent. 

When  in  a  good  state  of  preservation,  even  small  fragment: 
of  this  species  are  readily  recognized  by  the  characters  abovi 
described.  In  the  worn  condition  they  may  be  confounded  witl 
an  associated  xpecies  of  Homotrypa.  Sections  will,  of  course 
immediatitly  diatinf^uish  them. 

Formation  and  locality.  Rather  rare  in  the  Trenton  shales  a 
Minneapolis,  Minn. 


TBEMATOPORA  PKTHIOENIA,  u.  ep. 

Zoarium  ramose;  branches  sub-cylindrical  or  compressed,  from 

0  06  to  0.12  of  an  inch  in  diameter,  and  dichotomously  divider 

at  intervals  of  O.'i  inch  or  more;  the  attached  basal  expansion  h 

comparatively   large,   and    usually   supports  several    branches; 

T 
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entire  hight  of  branches  apparently  not  exceeding  one  inch. 
Superficial  aspect  of  zocecia  varying  with  age.  In  the  younger 
examples  the  apertures  are  oblique,  with  only  the  posterior  bor- 
der elevated,  and  the  interstitial  spaces  of  less  width  than  thft 
diameter  of  the  aperEures.  With  age  the  apertures  become  some- 
what smaller,  snb-cii'cular,  and  more  direct,  and  the  peristome  or 
rim  nearly  equally  elevated  all  around,  while  the  interstitial 
spacesare  widened,  till  in  some  examples  they  are  equal  to  twice  the 
diameter  of  the  zooecial  orifice.  Most  specimens  present  irregular 
spots  or  maculse,  where  the  zooecia  are  of  larger  size  than  usual 
and  sepnrated  by  wide  interspaces.  In  some  the  maculae  form 
circumscribed,  seemingly  solid,  spots,  thus  furnishing  a  conspic- 
uous feature  to  the  surface;  while,  on  the  other  hand,  io  a  few, 
otherwise  typical  examples,  only  traces  of  them  can  be  detected. 
On  the  whole,  therefore,  the  arrangement  of  the  zocecia  is  irreg- 
ular. Diameter  of  apertures  varying  from  jiistii  to  T^t^h  of  an 
inch.  From  ten  to  fourteen  occupv  the  length  of  0.1  inch,  but 
twelve  is  the  prevailing  number.  As  usual  with  species  of  the 
genus,  the  oritices  of  the  interstitial  cells  are  closed  by  a  mem- 
brane. Sections  prove  them  to  be  numerous,  and  that  they  more 
or  less  completely  isolate  the  zocecia.  Spiniform  tubuli  very 
small  and  generally  worn  away. 

Sections  present  the  usual  characters  of  the  genus  as  restricted 
by  me.*  In  the  final  report  on  the  palieontol'fgy  of  the  state, 
they  will  be  fully  described  and  illustrated.  In  this  communica- 
tion it  will  suffice  to  state  that  all  the  essential  characters  of 
Tremat<^ora  are  represented. 

The  large  basal  expansion,  small  branches,  rounded  cell  aper- 
tnres,  and  the  somewhat  depressed,  wide,  and  smooth  interstitial 
spaces,  and  "roauule,"  are  the  distinguishing  features  of  the 
species. 

Formation  and  locality:  Common  at  Minneapolis  aod  other 
localities  of  the  state,  in  the  Trenton  shales. 

Register  Nos.  6010,  6011. 

TBEMATOPORA  ORNATA,  n.  ep 

The  zonrium  of  this  species,  in  its  growth  and  gtneral  appear* 

•  Joai.  Cln.  Soc.  Mat.  Blfl.,  TOl.  tI.  p.  £ST. 
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Slices,  SO  closely  resembles  that  of  T.  primigenia,  that  a  d< 
description  will  scarcely  be  deemed  necessary.  They  di, 
follows:  The  zocecia  of  T.  ornata  are  more  closely,  as  % 
more  regularly  arranged,  the  interstitial  spaces  narrowe 
more  deprpssed,  and  the  "maculEe"  absent.  When  in  a 
state  of  preservation,  the  elevated  border  around  the  aperti 
surrounded  by  a  closely  arranged  series  of  granules  or 
spines,  which  impart  a  very  ornamental  appearance  to  the 
nified  sarface,  A  variable  number  of  somewhat  larger  > 
also  occurs  in  the  interstitial  spaces.  The  greater  deveIopm< 
the  spines  is  the  most  obvious  and  important  difference 
when  preserved,  should  distinguish  the  two  species  immedi 

I  am  not  entirely  satisfied  that  the  generic  affinities  < 
species  have  been  correctly  determined.  Future  investigi 
may  prove  it  to  belong  to  Bylhopora,  Miller. 

Formation  and  locality:  Rather  rare.  Associated  witi 
much  more  abundant  primigenia,  at  Minneapolis,  Minn. 


BfTHOPOBA  HEBBICKI,  n.  sp. 

Zoariumramose,  less  than  two  inches  in  hight;  branches 
der,  cylindrical,  from  003  to  0.10  of  an  inch  in  diameter, 
divided  dichotomously  at  intervals  varying  from  0.3  to  0.5  o 
inch.  Zooecta  arranged  in  somewhat  irregular  loDgitu( 
series,  with  thick  wulls,  uarrow  and  very  oblique  apertures 
npper  eud  of  same  being  drawn  out  and  shallow.  Interspac 
walls  sometimes  channeled,  or  with  elongate  shallow  pits,  ti 
ured  longitudinally  about  seven  cell-aperturea  occur  in  0.1  i 
transversely  eight  rows  occupy  0.05  inch.  Spiniform  tt 
small,  few,  and  but  rarely  preserved. 

The  internal  structure  of  the  species  has  not  been  determ 
satisfactorily,  being  obscured,  or  entirely  destroyed  by  cry 
lization.  Still  the  superficial  characters  of  the  cells  are  so  n 
like  those  of  B,  fraticosa.  Miller,  the  type  of  the  genus,  tl; 
feel  no  hesitancy  in  referring  the  Minnesota  specimens  tc 
seme  genus.  When  in  a  good  state  of  [ireservation,  B.  her 
can  not  be  confounded  with  any  of  the  associated  species, 
extremely  narrow   cell- apertures  being  quite  distinctive. 
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branches  are,  besidea,  more  slender  and  cylindrical  than  those  of 
Trematopors  primigenia  and  T.  ornala. 

Formation  and  locality.  Fragments  of  this  species  are  quite 
common  in  the  Trenton  shales  of  St.  Paul  and  Minneapolis, 
Mmn. 

Begister  Noa.  6012,  6013. 


MONOTBYPELLA  MCLTITABtTLATA,  o.  ip. 

Zoarium  consisting  of  irregularly  divided,  cylindrical  or  slightly 
compressed  braoch>-s,  varj'ing  in  diameter  from  0.15  lo  0.4  of  an 
inch.  Surface  usually  presentinji  more  or  less  elevated  monticules, 
at  intervals  of  0.1  ioch,  measuring  from  center  to  center.  In 
the  Minnesota  specimens  the  monticules  are  often  absent,  and 
instead,  we  find  groups  of  cells  of  larger  size  than  ordinary. 
Zocecia  polygonal,  eight  or  nine  in  the  space  of  0  1  inch;  walls 
rather  thin.  Interstitial  cells  not  to  be  detected  at  the  surface. 
Spiniform  tubuli  wanting. 

In  tangential  sections  the  sooecia  are  seen  to  be  regularly 
polygonal,  in  contact  at  all  points  of  their  circumference,  and 
provided  with  only  moderately  thickened  walls.  Further,  each 
is  separated  from  the  other  by  a  distinct  boundary  line,  which  is 
often  conspicuously  thickened  where  three  or  more  cells  come  in 
contact,  so  as  to  resemble  spiniform  tubuli.  Here  and  there 
occurs  B  small  cell  whose  nature  is  doubtful.  They  are  moat 
probably  abortive  or  young,  though  they  may  prove  to  be  inter* 
stitinl. 

Vertical  sections  show,  that  the  tubes  are  provided  with  an 
excessive  number  of  diaphragms.  In  the  axial  region  these 
structures  recur  at  intervals  varying  from  one  to  three  tube- 
diameters,  while  in  the  peripheral  portions  of  the  tubes  they  are 
extremely  crowded.  Many  of  the  diaphragms  in  this  region  are 
slightly  curved,  and  they  often  join  with  one  another.  The 
diwlex  character  of  the  walls  is  preserved  throughout  the 
"mature"  region,  where  they  are  also  Appreciably  thicker  than 
in  the  axial  region.  In  a  few  instances  the  section  i)asses  through 
some  small  tubes,  which  present  the  usual  appearance  of  inter- 
stitial tubes. 
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The  distiDgnishing  feature  of  the  species  is  found  ia  the 
extremely  Damerous  diapbraKtns.  The  tbin  polygonal  cells,  and 
absence  of  spiniform  tubuli,  will  separate  it  from  the  associated 
ramose  bryozoa. 

Formation  and  locali/y:  This  is  a  common  species  in  the 
TreatoQ  formation  of  Kehtacky.  It  also  occurs  rather  abund- 
antly in  the  shales  at  Minneapolis,  Lanesboro,  and  other  localities 
in  tbt)  state. 
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DISTRIBUTION  OF  SPECIES. 
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DISTRIBUTION  OF  SPECIES-Concluded. 
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REMARKS  UPON  THE  NAMES    CHEIROCRINUS  AND 

CALCEOCKINUS,  WITH  DESCRIPTIONS  OP 

THREE  NEW  GENERIC  TERMS 

AND  ONE  NEW  SPECIES. 


BY  E.  O.  ULRICH. 


In  1860,  ia  tbe  thirteenth  report  of  the  legeots  of  the  N.  T. 
State  University,  Prof.  James  Hall  proposed  the  generic  name 
Cheirocrinus  for  a  very  anumalona  group  of  palseozoie  criooids. 
Unfortunately  this  name  had  already  been  proposed  in  1856,  for 
R  genus  of  cystideans  by  Eicbwald*,  and  in  1839  Saltert  applied 
the  same  name  to  a  species  apparently  congeneric  with  the 
flpecies  defined  by  Hall.  The  subject  is  complicated  still  further 
by  the  fact  that  in  1852  Hall}  applied  the  name  Calceocrinus  to 
some  triangular  crinoidal  plates,  now  supposed  to  be  the  basal 
piece  of  a  crinoid  belonging  to  the  same  group  as  those  subse- 
quently referred  by  the  same  author  to  Cheirocrinus.  So  far  as 
I  have  been  able  to  ascertain,  this  suppositicn  lias  not  yet  been 
verified,  and  rests  solely  upon  the  resemblance  first  suggested  by 
Shnmard.  Admitting  the  resemblance,  I  would  still  protest 
against  the  use  of  Calceocrinus  instead  of  Cheirocrinus,  for  the 
following  reasons :  (1)  According  to  modern  rules  of  nomencla- 
ture, Calceocrinus  cannot  be  regarded  as  an  established  genus, 
since  it  was  not  founded  upon  a  named  nor  described  species. 
(2)  The  triangular  plates  so  designated  may  belong  to  any  one 
of  at  least  three  distinct  generic  groups,  and  as  these  basal  pieces 
are  so  nearly  alike  in  all,  it  is  quite  impossible  to  determine  from 
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the  description  and  figure,  for  which  of  the  groups  the  name 
woald  be  entitled  to  stand,  in  case  the  first  objection  is  ruled  out. 

Aftpr  a  careful  ezaraination  and  contparison  of  the  vaiious 
species  of  this  peculiar  family  of  crinoids  now  known,  I  have 
come  to  the  conclusion  that  they  fall  naturally  into  three  distinct 
and  easily  distinguished  groups.  Thene  are  separated  by  such 
well-marked  and  constant  characters  that  I  feel  justified  in 
regarding  them  as  of  generic  importance.  Had  1  found  it 
possible  to  determine  to  which,  if  any,  of  these  three  genera  the 
original  specimens  of  Calceocrinus  belong,  I  would  have  been 
willing  to  overlook  the  objections  rejsed  against  the  use  of  that 
Dame.  Being,  however,  unable  to  do  bo,  I  am  obliged  to  ignore 
it,  when  dealing  with  species  whose  characters  are  sufficiently 
koown  to  make  their  generic  affinities  clear,  whil«i  I  would 
Baggest  that  the  name  be  used  temporarily  for  the  reception  of 
such  species  as  are  too  little  known  to  admit  of  unquestioned 
classification,  and  yet  are  unequivocal  members  of  the  family. 

The  classification  proposed  is  briefly  defined  as  follows : 


CREHACBINII>.a:,  n.  fam. 

Natnral  position  of  body  and  arms  drooping.  Basal  plate  sub- 
triaugnlar,  composed  of  several  anchylosed  pieces,  and  articula* 
ting  with  the  body  plates  in  such  a  manner  as  to  allow  of  more 
or  less  movement.  Columns  attached  to  the  lower  angle  of  the 
basal  piece.  Plates  of  body  unsymmetrical,  consisting  on  the 
dorsal  side  of  two  large  dorso-lateral  pieces,  and  two  often  much 
smaller  central  plates;  on  the  ventral  side  of  three  generally  com- 
pletely anchylosed  pieces  which  form  an  arch  adapted  to  the 
shape  of  the  movable  basal  piece.  Arms  unequal,  but  developed 
symmetrically  on  each  side  of  a  centro-dorsal  arm,  usually  much 
the  strongest.  Ventral  tu1)e  long;  its  supporting  plates  rest 
upon  the  ventral  arch. 
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CBEHACBINlTSj 

Cheirocrinug,  Hall,  (m 

Base  composed  of  four  anchylosed  pit 
sub'triangular  or  semi-elliptical  plate, 
which  the  round  column  ia  attached.  ] 
posed  of  seven  plates,  four  on  the  dorsa 
side.  The  dorsal  plates  are  separated  1 
large  number  of  minute  plates,  seemin 
in  an  articulating  ligament.  The  Iot 
more  or  less  narrow  and  separates  the 
The  upper  central  plate  varies  id  fori 
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completely  anchylosed  pieces;  the  combined  outline  of  the  two 
small  upper  pieces,  which  are  separated  by  an  impntased  ceatrit 
suture,  is  about  parnllel  with  that  of  the  whole  pieco.  The  col- 
umn is  email  and  round,  and  attached  to  the  slightly  truncated 
lower  end.  The  space  between  the  basal  piece  and  the  dorsal 
plates  ia  filled  by  numerous  small  and  irregularly  distributed 
plates.  The  body  above  the  base  is  comparatively  short,  about 
0.4  inch  wide  at  a  point  near  the  middle  of  the  lower  half,  0.3 
inch  at  the  top,  and  about  0  2  inch  high. 

The  durso-lateral  plates  are  sub-quadrate  in  outline,  with  all  the 
margins  excepting  the  upper  one  slightly  curved;  the  upper  half 
is  deflected  back  toward  the  ventral  side.  The  convex  lower 
ceatrO'dorsal  plate  extends  nearly  to  the  top  of  the  dorso-lateral 
pieces,  is  slightly  concave  on  each  side,  and  strongly  so  below, 
where  the  two  sides  are  drawn  down  iutoxpiDe-likem-olougations; 
the  lower  and  inner  angle  of  the  dorso  lateral  plates  is  similarly 
prolonged,  so  that  the  basal  line  of  these  plates  forms  a  sigmoid 
curve.  The  lower  centro-dorsal  plate  is  about  0.1  inch  wide 
below,  very  slightly  narrower  above,  and  about  twice  as  long. 
The  upper  ceutro-dorsal  piece  is  nearly  twice  as  wide  as  the 
lower  p'ece,  upon  which,  and  the  short  sloping  upper  sides  of  the 
dorso-lateral  plates  it  rests.  It  is  twice  as  wide  as  high,  trans- 
versely oblong  in  outline,  rather  prominent,  and  apparently,  not 
anchylosed  to  the  other  plates  of  the  body.  The  ventral  arch 
consists  of  three  plates,  a  sub-triangular  central,  and  one  smaller 
tumid  sub-oval  plate  on  each  side.  Resting  on  the  central  piece 
is  the  first  of  a  series  that  supports  the  long  ventral  tube.  The 
first  and  second  pieces  of  this  series  are  large  and  strongly 
convex,  hut  the  following  ones  are  considerably  smaller. 

Dorsal  arm  strong,  sub-cylindrical,  apparently  simple,  and 
composed  of  pieces  that  are  about  as  long  as  wide,  and  of  which 
six  occur  in  0,5  inch.  The  first  piece  tapers  upward  and  is  of 
the  same  hight  as  the  succeeding  ones.  Lateral  arms  two,  one 
on  each  side,  not  as  strong  as  the  dorsal  ray.  The  first  radial 
rests  upon  the  upper  sloping  side  of  the  dorso-lateral  plate,  and 
is  twice  as  wide  as  high.  The  second  is  slightly  higher,  pen- 
tagonal, and  supports  two  equal  divisions  of  the  ray.  Beyond 
this  the  arms  do  not  bifurcate,  but  each  second  piece  throws  off 
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■a  long  slender  armlet.  These  occur  alternately  on  each  sid< 
the  arm,  and  give  it  a  slightly  zigzag  appearance.  The  a 
pieces  are  rounded,  about  att  high  as  wide,  and  provided  wil 
deep  ambulacral  furrow  within.  Entire  length  of  arms  at  It 
two  inches. 

Surface  of  all  the  plates  covered  with  rather  large  and  d 
panctae,  just  visible  to  the  unaided  eye. 

The  punctate  surface  will  distinguish  this  species  from 
other  forma  referred  to  this  genus.  The  centro-dorsal  piec 
^especially  the  lower,)  arc  also  Inrge,  and  the  body  shorter  th 
in  those  species.  I  have  seen  siiecimens  of  a  species  with  si 
ilarly  punctate  platen,  from  the  Trenton  limestone  at  Dixon,  1 
In  that  species,  however,  the  dorsal  arm  is  much  smaller  th 
the  lateral  ones,  while  the  form  of  the  body  and  its  plates 
quite  different  from  those  of  C.  punctatus. 

The  fine  specimen  from  which  the  above  description  is  draw 
was  discovered  by  Mr.  Frank  G.  Shenahon,  and  very  generous 
presented  by  him  to  the  author,  in  whose  cabinet  it  now  is. 

Formation  and  locality:  Trenton  shales,  at  Finn's  Glen,  ne 
Minneapolis,  Minn. 


DELTACRINVH.  n  gen. 

Basal  piece  triHngular,  composed  of  several  anchjiosed  piece 
Dorsal  side  of  body  above  the  base  composed  of  four  more  or  lei 
firmly  united  plutes.  The  lower  central  plate  is  triangular  an 
«ntirely  separated  from  the  upper  triangular  piece  by  the  larj 
lateral  plates  which  unite  along  the  central  line.  Plates  of  ventr. 
side  nut  determined.  Dorfial  arm  strong,  simple  or  divided.  Tb 
first  piece  is  the  largest  and  rests  npon  the  upper  ceutro-dorxi 
plate.  The  lateral  arm^  are  two  on  each  side.  The  outer  one  is  th 
strongest,  and  divides  into  two  equal  rays  on  the  second  piec< 
The  first  phite  of  the  smaller  inner  arui  is  cuneate  below  an 
rests  upon  the  inner  lateral  sloping  face  of  the  first  radial  of  tl 
outer  uroi. 
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HALTSTOCRINVS.  n.  gen. 

In  the  formatina  of  the  dorsal  side  of  the  calyx,  this  genns  i» 
precisely  Dellacrinus.  The  oDiy  difference  of  importance  ao  far 
delected  is  found  in  the  numbi^r  of  arms.  In  Cremacrinua  we 
have  three  primary  radials,  and  in  Dellacrinus  five,  while  the 
species  for  which  the  above  generic  term  is  proposed  have  eleven,* 
one  large  centralarm  on  the  dorsal  side,  and  ten  smaller. ones, 
the  first  pieces  of  whi<:h  project  abruptly  outward,  and  extend  ia 
B  curved  series,  transversely  around  the  ventral  side.  Their 
inner  ends  articulate  with  the  ventral  arch.  AH  the  arms  may 
bifurcate  one  or  more  times. 

Column  round,  attached  to  the  slightly  truncated  lower  ex- 
tremity of  the  sub-triangulnr  basal  piece. 

Type:  Cheirocrinas  dactylus.  Hall,  Burlington  limestone. 

Aside  from  C^ceocrinus,  the  first  notice  of  American  species 
of  this  family  of  crinoids  is  found  in  the  I3th  Regents  Report 
already  referred  to,  in  which  HiiU  defines  the  preoccupied  name 
Cheirocrinus,  with  the  following  species:  C  cAryWu,  Niagara 
gr.,  C.  ventricosus  and  C.  dactylus,  Burlington  gr.,  C.  tunicatus 
and  C.  nodosus  from  the  Keokuk  gr.  He  also  proposed  C. 
lamfllosus,  but  until  the  species  for  which  it  is  proposed  is  better 
described,  I  am  not  inclined  to  recognize  the  name.t  He  gives 
figures  of  C.  chrysalis,  C.  dactylus  and  C.  tunicatus.  In  the 
15th  Regents  Report,  N.  Y.,  for  1862,  he  defiDes  and  illustrates 
C.  clams  from  the  Hamillon  gr.,  and  in  1863,  in  the  Trans. 
Alb.  Inst.,  vol.  iv,  C.  stigmatus  is  described  from  the  Niagara 
gr  at  Waldron,  Ind.  Shumard  describes  C  ^rp/^ws  in  1866, 
in  the  Trans.  St.  Louis  Acad.  Sci.,  from  strata,  supposed  to  he 
equivalent  to  the  Keokuk  limestone.  In  186!*,  Meek  and  Worthen 
describe  C.  icachsmuthi  unA  C.  bradleyt  in  the  Proc.  Acad.  Nat. 
Sci.,  Phil.,  the  farmer  from  the  Burlington  limestone,  the  latt«r 
from  the  Keokuk  group.  Both  these  species  are  redescribed  and 
illustrated  in  vol.  v,  Geol.  Sur.,  111.  In  187.^,  (Geol.  Sur.,  III., 
vol.  vil  Worthen  describes  .and  figures  the  body  of  a  Devonian 

•So  fiT  ■■  (he  muuio  at  tHDd  will  idniK  (be  delcrmlnntioa  ol  (bis  polni.  all  the  ipeclet 
nfemd  (•<  (he  genni,  eppear  la  hni-i'  hid  elena  ■rnu.  Tb«  Da(nb«  of  lnMnJ  ud  nntnl 
,np»  mi Khl.  however,  be  found  [o  VMi  in  diffet»n(»pef  let 

(Hull'*  doctlption  rad*  u  follnwa:    "Hud;  nakaown.    Arou  iij(h  itnag  lamalloM 
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Bpecies  under  the  name  of  Calceocrin 
ueberg  describes  aad  illustrates,  (J< 
vol.  y,)  Calceocrinus  radiculita  from 
36th  Reg.  Rep.,  N.  Y.,  Walcott  illus 
crinus  barrattdei  from  the  Trenton  gi 
there  are  only  two  other  species  desci 
belonging  to  the  Cremacrinidae.  TI 
inaequalis  and  H.  articulosus  of  Billin 
of  Canada,  and  described  and  figured 
the  Can.  Org.  Rem.,  Decade  iv.  Of 
enumerated,   C.   ventricosus,   Hall,   C 
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in  Cmnacrinus.  The  form  of  1  lie  upper  central  plate  reseoibles 
the  lower  iu  every  particular,  excepting  that  the  lateral  Bogles 
are  usually  obtuse.  The  arms  are  known  of  C.  clarus  and  C. 
bradleyi  only,  but  Hall's  figures  of  Calceocrinus  sligmalus  in  the 
S8th  Reg.  Rep.  N.  Y.,  show  the  articulating  scars  for  the  first 
arm  pieces  very  distinctly  and  leave  little  room  to  doubt  that  the 
arms  of  that  species  are  like  those  of  C.  clarus.  In  this  species 
the  arms  are  primarily  five,  consisting  of  the  large  centro-dorsal 
one,  which  may  be  divided  once  or  remain  simple  throughout, 
one  somewhat  smaller  lateral  arm  on  each  side,  and  between  each 
of  these  and  the  dorsal  arm,  one  still  smaller,  and  differing  from 
the  latpral  arms,  vbose second  piece  is  axillary  and  supports  two 
equal  divisions  of  the  ray,  in  remaining  simple  throughont,  or, 
at  any  rate,  for  a  longer  distance.  These  medio-laleral  arms  are 
farther  peculiar  because  their  first  piece  rests  mainly  upon  the 
side  of  the  first  radial  of  the  lateral  arms.  Aside  from  them  the 
arms  of  Deltacrinus  do  not  differ  from  those  of  CremacrtHus. 
They  furnish,  therefore,  one  of  the  principal  differences  between 
the  two  genera. 

There  are  at  least  three  American  species  that  have  the 
churacters  ascribed  to  Halyaiocriiius.  These  are  the  C.  dacft/lus 
and  C.  nodo3u3.  Hail,  and  the  C.  tcacksmuthi,  M.  &  W.,  the  first 
and  last  from  the  Burlington  limestone,  and  the  second  from  the 
Eeokuk  gr.  Beside  these  the  Cheiroerinus  gothlandicus  of 
Angelin,  is  an  unquestionable  member  of  the  genus,  and  Prof. 
A.  H,  Worthen  will  illustrate  in  the  forthcomiDg  vol.  viii,  of 
the  III.  Geo!.  Sur.,  two  specimens  from  the  Eeokuk,  which 
resemble  the  C.  nodosua,  but  may  prove  specifically  distinct.  la 
the  Construction  of  the  body,  and  in  the  possession  of  a  strong 
dorsal  arm.  these  species  do  not  differ  from  Ddlaertnus.  The 
lateral  arms,  however,  AiSti  conspicuously  from  all  the  species 
of  both  Cremacrintts  and  Deltacrinus,  in  being  much  more 
numerous,  sub-equal  and  in  extending  completely  around  the 
ventral  side.  The  primary  piece  of  the  first  of  these  lateral 
arms,  and  a  portion  of  the  first  piece  of  the  second,  rest  upon 
the  upper  side  of  the  dorso-lateral  plate,  while  the  primary  pieces 
of  the  remaining  six  ventral  arms  project  abruptly  outward,  and 
their  inner  surfaces  or  ends  articulate  with  the  ancbylosed 
ventral  arch.     The  ventral  arms  give  to  theJC  crinoids  a  very 
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different  appearance  from  that  pre» 
species  of  Cremaerinus  and  Daitacri 
constitute  an  important  deviation 
genera,  and  folly  warrant  generic  sep 
genus  is  from  the  upper  Silurian,  (H. 
the  Keokuk  groap.  The  Devonian  : 
represented,  the  other  species  of  the  g 
sab-carboniferona  deposits. 
According  to  the  classification  here 
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IV. 
CONCHOLOGICAL  NOTES. 

BT  U.S.  6RAHT. 

A  number  of  sheila  from  varioua  parts  of  the  state  have  been 
collected  by  the  geological  and  natural  history  surrey  atdifferent 
times,  but  no  attempt  has  been  made  to  obtain  a  seriea  of  Bpeci> 
mens  illustrating  the  molluacan  fauna  of  the  atate.  The  shells 
thus  obtained  were  unpacked  and  classified  during  the  last  sum- 
mer.  They  are  mostly  biralves  and  are  all  "dead,"  thus  furnish- 
ing only  a  few  good  museum  specimens,  but  giving  a  number  of 
localities.  Last  summer  one  week  was  spent  by  the  writer  in 
collecting  in  the  vicinity  of  Minneapolis;  a  few  species  were 
added  to  the  collection  already  obtained,  but  no  thorough  search 
was  made;  if  more  time  could  have  been  used  a  much  larger 
number  of  species  probably  would  have  been  found.  Hennepin 
county  does  not  seem  to  be  a  good  locality  for  land  forms  and 
very  few  were  obtained.  There  are  now  some  eighty  species  in 
the  University  Museum. 

The  writer  wishes  to  obtain  for  the  survey  as  many  specimens 
as  possible  representing  different  localities.  Any  shells,  even  the 
most  common,  will  be  gladly  received,  and  there  are  quite  a 
number  of  duplicates  to  exchange  with  those  who  desire.  Any 
of  our  lakes  will  furnish  several  species,  and  on  the  muddy  banks 
Bad  sand-bars  of  the  rivers  can  be  found  large  numbers  of  fresh- 
water clams.  At  low  water  the  sand-bars  will  in  some  places  be 
almost  covered  with  dead  shells;  the  live  ones  will  be  found  in 
muddy  more  commonly  than  in  sandy  bottoms.  As  an  example 
of  the  abundance  of  fresh-water  moUusks  in  this  state,  it  can  be 
said  that  thirty  species  were  found  in  the  Minnesota  river  at  Ft. 
Snelling,  and  very  likely  more  could  have  been  procured  by  far- 
ther search.  It  is  probable  that  other  rivers  of  the  state  can 
furnish  as  large  a  number  of  species  as  the  Minnesota. 
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la  the  following  an  attempt  has  been  made  to  give  the  t 
BO  far  collected,  and  the  localities,  especially  those  most  ' 
separated.  All  species  and  localitiee  can  be  referred  to  Bpeo 
in  the  University  collection  or  in  that  of  the  writer.  It  is 
that  more  interest  may  be  taken  in  the  shells  of  the  stai 
that  the  surrey  may  be  aided  in  acquiring  a  complete  sei 
tfaa  mollusks  of  Minnesota. 

The  surrey  is  indebted  to  the  kindness  of  professor  B. 
worth  Gall  for  the  classification  ot  most  of  the  Unio 
Descriptions  of  all  of  this  family  could  not  be  easily  obti 
and  even  if  the  necessai?  books  were  handy,  the  aid  of  a  sp 
ist  would  be  needed  in  the  classification  of  this  family. 
Call  has  also  kindly  helped  in  the  verification  of  some  ( 
gasteropoda. 

LAM  ELLI BRANCHI  AT  A. 

Faniilj'  ITNIONID^. 

Anodonta  corpulenta,  Cooper — Five  or  six  specimens  wen 
tained  in  the  Minnesota  river  at  Ft.  Snelling;  only  one  of  ■ 
was  adult;  this  approaches  A.  grandis  in  size,  but  is  much  hi 
in  proportion  to  its  length  than  is  A.  grandis;  this  specimi 
4  inches  high  and  5}  in  length.  1496.  (These  numbers  ref 
the  Zoological  Register  of  the  museum.) 

Anodonta  edentula.  Say. — Red  river,  Wilkin  county,  and  I 
nesota  river  at  Granite  Falls.  This  shell  is  heavier  in  propoi 
to  its  size  than  any  of  our  other  species  of  this  genus.     1441,  1 

Anod<mta  fentasaciana,  Lea. — Only  one  specimen  has  been 
lected  and  this  was  found  in  the  Rum  river  at  AnokB;>,it  meas 
ii  inches  in  length  and  ^}  in  bight.     1511. 

Anodonta  grandis.  Say. — Rollingstone  creek,  Minnesota  ( 
and  Zumbro  river,  Wabasha  county.     This  is  the  largest  spi 
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in  the  Minnesota  rirer  at  FL  Snelling.  This  species  grows  to 
be  very  large,  sometimes  meaaoring  orer  17  inches  in  circmn- 
ference,  and  not  more  than  S  inches  in  width.     1498. 

Margaritana  eoHfragoia,  Say. — This  pecoliar  species  has  beeo 
foand  on!;  in  the  Minnesota  river  at  Ft.  Snelling;  two  yonog 
specimens  were  procured  and  one  very  fine  adnlt,  which  is  4i 
iaehes  long  and  3i  inches  high.  This  locality  ie  believed  to  be 
the  most  northern  from  which  the  shell  has  been  reported,  and 
the  first  time  from  Minnesota.     1493. 

Margaritana  marginata.  Say. — Fonnd  in  the  Minnesota  riTcr 
al  Granite  Falls,  and  the  Mississippi  at  Ft.  Snelling;  no  fall 
grown  specimens  are  yet  in  the  moaeum.     154U. 

Margaritana  rugosa,  Barnes — Only  one  specimen  is  in  the  mns- 
earn;  this  is  aboat  one  third  grown  and  was  found  in  the  Min- 
nesota river  at  Granite  Falls.  The  posterior  end  of  this  speciei 
has  a  namber  of  pecaliar  folds  that  are  more  distinct  near  the 
top  of  the  shell;  the  nacre  is  osoally  of  a  delicate  cream-color. 
1541. 

Unto  aaopuM,  Green. — Common  in  the  Mississippi  river,  Dres- 
bach,  Winona  coanty.  This  shell  is  characterised  by  *  single 
row  of  elongated  tobereles  on  each  valve  extending  from  the 
nmbone  to  the  lower  margin;  these  tubercles  are  more  in  nnniber 
and  not  so  consincaoas  as  those  on  (7.  conwhu.     1480. 

Unio  aJatta,  Say. — Red  river,  Wilkin  connty;  Mississippi  river, 
Winoi.a  connty;  lake  Pepin;  common  in  the  Minnesota  river  at 
Granite  Falls  and  at  Ft.  Snelling.  Three  alate  species  of  this 
genus  have  been  fonnd  in  the  state,  alatus,  keoiasiMiu,  and  gracilis; 
the  first  two  have  a  red  nacre  and  are  of  nearly  the  same  sixe,  bat 
the  first  is  a  mneh  heavier  shell  and  has  stronger  teeth;  U.  gracilis 
ia  smaller  than  the  others,  the  epidermis  is  moch  lighter  in  color 
and  is  rayed  with  green,  and  the  red  nacre  is  generally  confined 
to  the  dorsal  portion  of  the  shell.  These  three  species  ocear 
qnitecommonly  in  the  Minnesota  river  at  Ft.  Snelling,  bnt  more 
specimens  of  the  last  were  procared  than  of  the  others.  1436, 
1473, 1495,  IMS. 

Unio  anodontoidea.  Lea. — Very  abundant  in  the  Minnesota  river 
at  Kt.  Snelling.  A  pretty,  long,  salmon-colored  shell;  the  epi- 
dermis has  a  number  of  dark  rays,  bnt  sometimes  the  rays  are 
nearly  obsolete.     1605. 
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Vniocomutus,  Barnee. — Luke  Pepin;  Mieeiseippi  river,  Wino- 
na coonty;  Minnesota  rirer,  Ft,  Snelling.  This  species  hu  not 
been  fonnd  very  abnndantly,  but  is  quite  common  in  Lake  Pepin; 
it  is  easily  recognized  bj  a  row  of  targe  tubercles  on  each  valre; 
they  extend  Trom  the  umbone  to  the  lower  margin  and  the  largest 
•reraised  about  a  quarter  of  an  inch  from  the  surface  of  the 
shell.  (See  O.  eesopus.)    1430,  U61, 1506. 

Unio  ebenus.  Lea. — Very  abundant  in  the  Mississippi  river  at 
Dreebach,  Winona  county,  but  has  not  been  found  elsewhere. 
1484. 

Vnia  tUgans,  Lea. — Only  one  specimen  is  in  the  museum,  and 
this  came  from  the  Minnesota  river  at  Ft.  Snelling.  A  very 
pretty  shell  with  numerous  radiations.     1500. 

Vnio  ellipsis,  Lea.— Common  in  the  Mississippi  river  at  Drea- 
buch,  Winona  county.    1482. 

Unio  gibbosity,  Barnes, — Minnesota  river  at  Ft.  Snelling;  not 
eommoD.  This  species  is  similar  in  shape  to  U.  rectus,  but  cun 
be  distinguished  from  it  by  the  coarser  undulations  on  the  um- 
bones  and  by  the  heavier  lateral  teeth.  The  nacre  is  usually 
red.    1504. 

[7mo  jrractlw,  Barnes. — Abundant  in  the  Minnesota  river  at 
Ft.  Snelling.  This  shell  is  oblong  and  .quite  fragile  and  has  a 
light-oliTe  epidermis.  The  largest  specimens  obtained  are  4i 
inches  long^    (See  V.  alatus.)    1499. 

Vnio  graniferous.  Lea. — One  dead  shell  was  found  in  the  Mis- 
sissippi river  at  Ft.  Snelling.     1533. 

Vnio  Laergmosus,  Lea, — Two  specimens  are  in  the  museum ;  one 
from  the  Red  river,  Wilkin  county,  and  the  other  from  the  Min- 
nesota river,  Ft,  Snelling.  The  latter  is  2|  by  2i  in.  1436, 
1518.      * 

Unio  Uevissimua,  Lea. — Common  in  the  Minnesota  river  at  Ft. 
Snelling.  The  shell  is  very  thin  and  has  a  shining  epidermis. 
{^V.  alatus.)    1494. 

Unio  ligamentinuB,  Lamarck.  Lake  Pepin;  Mississippi  river, 
Winona  county;  coromoD  in  the  Minnesota  river  at  Granite 
Fills.  The  specimens  from  Winona  county  are  very  heavy :  the 
largest  is  5  inches  long.     1477,  1545. 

Unio  luteolua,  Lamarck. — Mississippi  river,  Brainerd;  lake 
Minnewaska,  Pope  county;  White  Bear  lake;  Minnehaha  creek. 
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Hennepin  county;  Red  river,  Wilkin  county;  Mississippi  river, 
Winona  county;  Rollingstone  creek,  Minnesota  city;  lake  Min- 
netonka;  Minnesota  river.  Ft.  Snelling;  Mississippi  river,  Anoka 
coanty;  Rnm  river,  Anoka,  This  is  our  most  common  species 
and  is  usually  found  very  abundantly.  It  is  extremely  variable. 
Those  found  in  the  lakes  in  the  vicinity  of  Minneapolis  are  quite 
small,  fragile,  and  much  eroded,  and  the  radiations  are  nearly 
obsolete.  The  heaviest  and  largest  yet  found  are  from  Ft. 
Snelling;  some  of  these  are  6  inches  long.  The  yonog  shells  are 
very  beautifully  rayed  with  green.  14^3,  1425,  1434,  1443,  1434. 
1474,  148S,  1491,  1502,  1509,  1512,  1669. 

Unto  metanerous,  Bafinesque. — Mississippi  river,  Dresbach,  Wi- 
nona county;  Minnesota  and  Mississippi  rivers.  Ft.  Snelling; 
rather  common  in  Lake  Pepin.  This  shell  has  a  large  ridge  ex- 
tending from  the  umbonea  to  the  basal  posterior  margin.     1476. 

Vnio  occidens,  Lea. — Rather  common  in  the  Mississippi  river 
at  Dresbach,  Winona  county.     1478, 

Unto  parvus,  Barnes.— About  a  dozen  specimens  wnre  found 
in  the  Minnesota  river  at  Fort  Snelling;  the  largest  is  less  than 
an  inch  long.  This  is  the  smallest  species  of  the  genns  yet  found 
in  the  state.     1508. 

Vnioplicatus,  Le  Suenr. — Mississippi  river,  Dresbach,  Winona 
coanty;  Minnesota  river  at  Ft.  Snelling  and  Granite  Falls;  Lake 
Pepin.  Bather  common  in  these  localities.  (See  V.  undulatus.) 
1473,  1517,  1H6. 

Unio  rectus,  Lamarck. — Mississippi  river,  Brainerd;  Red  river, 
Wilkin  county;  Bum  river,  Anoka  county;  Minnesota  river, 
Qranite  Falls;  Mississippi  river,  Winona  connty.  This  species 
is  common  and  in  some  places  abundant.  It  is  a  long  straight 
shell;  some  of  the  adults  are  &i  in.  long  and  2i  high.  (See  V. 
gibhosus.)    1422,  1433.  1503,  1546. 

Unio  rubiginosus.  Lea. — One  specimen  from  the  Red  river,  Wil- 
kin county,  is  in  the  museum.     1437. 

Vnio  securia,  Lea. — Lake  Pepin;  Mississippi  and  Minnesota 
rivers  at  Ft.  Snelling.  Not  common,  a  very  pretty  straw-colored 
shell  with  fine  radiations  and  dark  blotches,  which  are  arranged 
in  rcws  from  the  umbones  to  the  lower  margins.     1516. 

Unio  solidut,  I^ea.— One  specimen  was  found  in  the  Mississippi 
river  at  Ft.  Snelling.     1S13. 
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Unto  trigonus,  Lea. — Common  iu  lake  Pepiu  and  in  the  Miu 
sota  river  at  Ft.  Snelling.     Thekrgest  specimena  are  2^  inches     i 
2.     1521. 

Vnio  tuberculatus,  Barnes. — Minnesota  river  at  Granite  Fi 
and  at  Ft.  Snelling:  MissiBsippi  river,  Dresbach,  Winona  coun 
This  species  has  not  been  fonnd  to  be  very  common  in  the  loci 
ties  named.  Almost  the  entire  shell,  except  the  posterior  p 
tion,  is  covered  with  small  tubercles.  The  largest  s|tecimen  i 
inches  long  and  2f  high.     1514,  1543,  1586. 

Unto  undulatua,  Barurs.— Common  in  the  Red  river.  Will 
county.     This  shell  resembles  U.  plicatus,  bat  is  much  thinni 
it  will  probably  be  touiid  to  be  rather  common.     The  poster    : 
half  of  the  shell  is  covered  with  undulations  that  run  from  t    \ 
nmboncs  obliquely  to  the  lower  and  posterior  margins;  these  u 
dulations  also  exist  on  U.  plicatus.    1442. 

Vnio  ventrieosus,  Barnes. — Mississippi  river,  Brainerd;  R 
river,  Wilkin  connty;  Rum  river,  Anoka  county;  Minnesc 
river  at  Granite  Falls  and  Ft.  Snelling.  This  is  a  very  comra< 
species  and  widely  distributed.  The  specimens  from  the  Ru 
river  arc  dark-colored  and  beautifully  rayed  with  green,  whi 
those  from  the  Red  river  Are  straw-colored  and  the  radiations  a 
nearly  obsolete.     1424,  1439,  1510,  1515,  1541. 

Unio  zigzag,  Lea. — Rather  common  in  the  Minnesota  river  I 
Ft.  Snelling;  the  largest  specimen  is  1  inch  long  and  \^  higi  . 
This  is  a  very  pretty  little  shell  btiautifnlly  marked  with  dar! 
green.     1501. 

CORBICVLAD.^. 

Sphcerium  occidentals,  Prime. — This  species  has  been  found  on 

at  Minneapolis,  and  is  not  at  all  common.     This  family  contait 

qnite  small  bivalves;  thoee  found  in  Minnesota  are  usually  lei 

than  half  an  inch  long.     146. 

Spharium  partumeium,S&j . — Found  only  at  Minneapolis.  156t 

Snharium  rkomboideum.  Sav.— Only  one  specimen  in  the  mu^ 
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were  obUined  io  lake  Bertram,  Wright  county.  This  species 
varies  considerably  in  size,  color  and  thickness;  one  of  the  speci- 
mens from  Wright  county  is  much  the  largest  in  the  oiQeeum; 
it  meaaures  f  inch  in  length.    1537,  1538,  J56K 

Spharium  iranaversum,  Haldeman. — Commoa  in  the  Minnesota 
river  at  Ft.  Saelling.  This  is  the  smallest  bivalve  yet  foandiD 
the  state,  being  only  .15  inch  long.     1520. 

GASTEROPODA. 
HELICID^. 

Htfolma  arborea.  Say — Quite  common  in  the  vicinity  of  MiDne- 
apolis;  foand  associated  with  Patula  striatella.  It  is  a  prett; 
ahining  little  shell,  measuring  about  ^  of  an  inch  in  diameter. 
1459. 

HdicodiacHS  linealus,  Say. — Rather  common  in  Hennepin 
coanty.  This  is  a  small  flat  shell  with  one  or  two  small  white 
teeth  within  the  mouth.     1438. 

Patula  allemata,  Say. — Common  in  Hennepin  county;  under 
stones  on  Nicollet  island  this  shell  is  very  abuodant.  This 
is  our  only  targe  Helix  that  has  reddish-brown  blotches  on  the 
epidermis;  adult  specimens  are  i  inch  in  diameter.     1433. 

Patula  striattila,  Anthony. — This  ia  the  most  abundant  I'ind 
shell  in  Hennepin  county.  It  is  foaud  in  almost  every  damp 
place  under  chips  and  logs;  some  of  the  larger  specimens  are  .23 
inch  in  diameter.  The  surface  of  the  shell  is  covered  with  ribs. 
1534. 

StrobUa  iabt/rtHthica,  Say. — Rather  common  in  Hennepin 
county.  Most  of  the  specimens  collected  are  "dead"  shells. 
1455. 

Stenotrema  monorfoM.Rackelt. — Two  specimens  have  been  found 
on  the  University  campus;  the  largest  is  .35  inch  in  diameter. 
This  is  a  brown  shell  and  quite  thick  for  its  size;  there  is  a  long 
narrow  white  tooth  on  the  inside  edge  of  the  month.     1461. 

ilrsodon  fnuUilituaia,  Say. — Found  near  White  Bear  lake; 
common  in  the  vicinity  of  Minneapolis.  Tb-s  shell  is  readilf 
distinguished  from  all  others  of  the  family  in  this  state  by  its 
site  and  by  the  numerous  revolving  reddish-brown  lines.  Tiro 
specimens  were  found  entirely  lacking  the  revolving  lines.    This 
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speciea  can  be  found  crawling  about  on  the  eround  in  dam 
woods.     1449,  1466. 

Vallonia  pulchella,  Muller. — Found  Tery  abundantly  under  loj 
on  one  comer  of  the  University  campus,  but  has  not  been  foun 
elsewhere.  This  is  a  small  white  shell,  almost  transparent,  an 
the  lip  is  thick  and  quite  broad.  The  largest  specimens  are 
little  more  than  ,'a  inch  in  diameter.     1469. 

Cionella  subcylindrica,  Linneeus. — About  twenty  specimen 
have  been  found  near  Minneapolis,  This  is  one  of  our  pretties 
land  shells;  the  epidermis  is  shining  light-brown,  and  there  is  ; 
reddish  line  on  the  lip.  The  shell  is  .26  inch  long  and  .03  ic 
diameter.     1470. 

Succinea  obliqua.  Say. — Only  collected  at  Minneapolis,  where  i 
has  so  far  been  found  to  be  rather  rare.  This  species  am 
tbe  next  are  very  pretty  delicate  shells;  sometimes  they  an 
found  in  great  numbers  on  the  under  sides  of  the  leaves  o: 
large  weeds.  This  shell  varies  from  amber-colored  to  pale,  yel 
lowish-greeu ;  sometimes  the  apex  has  a  slight  tinge  of  red, 
but  no  specimens  in  the  museum  are  thus  colored.  It  is  the  lar' 
gest  shell  of  this  genus  found  in  Minnesota;  the  largest  specimec 
collected  is  over  three  fourths  of  an  inch  long.     1467. 

Succinea  ovalis,  Qould. — Found  as  yet  only  in  Hennepin  county, 
not  so  rare  as  the  preceding,  but  still  not  common.  It  is  much 
more  elongated  and  delicate  than  S.  obliqua,  and  has  a  more 
beautiful  amber  color.  This  shell  is  found  on  the  borders  of 
streams  and  ponds  in  damp  shady  places.  The  largest  shell  of 
this  species  in  the  museum  is  -^V  of  an  inch  long.    1468. 

AURICUEilD.^. 

Carychium  exiguum,  Say. — The  smallest  shell  yet  found  in  the 
etate;  it  measures  only  .07  in.  in  length  and  .03  in  diameter. 
This  shell  has  been  mistaken  many  times  for  a  shell  belonging 
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t.tMVmit>JE. 

Limmsa  8tagnali»,  Linnseas. — Found  at  Minneapolis;  lake  Min* 
newaaka.  Pope  county ;  White  Bear  lake;  lake  Bertram,  Wright 
connty;  Minnesota  river  at  Qranite  Falls  and  Ft.  Snelling;  and 
in  the  vicinity  of  Rainy  river.  This  is  one  of  the  shells  that  ia 
found  in  the  northern  parts  of  both  Europe  and  Americif.  It  is 
rather  fragile  for  so  large  a  shell;  some  individuals  found  at 
Minneapolis  are  two  incbes  long.  This  shell  is  a  common  species 
and,  where  it  occurs,  ia  generally  found  in  large  numben.  The 
animal  is  nearly  black  and  can  be  easily  pulled  out  of  the  shell. 
U2T.  1431,  1446,  1450,  1507,  1550. 

Bulimnea  megasoma.  Say. — A  fine  shell  and  rather  heavy,  with 
chestnut-brown  within  the  aperture  and  sometimes  having  green 
stripes  on  the  larger  whorls.  Two  specimens  from  Enife  lake, 
on  the  northern  atate  boundary,  are  in  the  museum. 

lAmnophysa  refiexa.  Say. — Found  in  the  lakes  about  Minne- 
apolis; also  at  White  Bear  lake  and  Lake  City.  This  shell  is 
very  long  and  slim,  sometimes  measuring  liViichsBii^  length 
and  -fi  in  diameter.    1444,  1455,  1456. 

Limnopkjfsa  eaperata,  Say. — Abundant  in  the  vicinity  of  Min- 
neapolis, but  no  specimens  have  been  received  from  other  parts 
of  the  state.  Running  around  the  shell  are  numerous  fine  lines 
which  can  be  seen  with  the  aid  of  a  pocket  lens.    1581, 

Lytnnophyaa  paluatris,  Muller. — Found  in  Lake  Minnetonka. 
This  is  another  form  that  is  common  to  both  Europe  and  Amer- 
ica. It  is  very  variable  and  has  a  large  sjnomony.  The  shells 
found  in  lake  Minnetonka  correspond  to  L.  elodes,  Say. 

Physa  gi/rina,  3&y. — Minneapolis;  Rum  river,  Anoka;  Missis- 
sippi river  at  Anoka  and  Ft.  Snelling.  Very  common  and  in 
some  places  abundant. — Specimens  vary  from  dark-brown  to  light* 
brown.     1453,  1576,  1577,  1578. 

Pkysa  heteroatropha.  Say. — Cedar  lake,  Minneapolis;  Minne- 
haha creek;  Mississippi  river  at  Anoka  and  Ft.  Snelling.  This 
is  much  prettier  and  more  abundant  than  the  preceding  species. 
The  specimens  collected  are  rathersmall.     1457, 1463, 1522, 1539. 

Bulinus  hypnorum,  Linneeus. — Common  in  one  pond  near  Min- 
neapolis, but  has  not  been  found  elsewhere.  This  is  a  fragile, 
shining,  dark-brown  shell.     The  animal  is  black.     This  species 
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is  found  in  Europe  and  America.  The  largest  specimens  are  } 
inch  long  and  ^^  inch  in  diameter.     1165. 

Planorbrila  campanulata.  Say. — Lake  Minnetonka;  White 
Bear  lake;  Minneapolis;  Wright  county.  A  rery  common  shelly 
ibandant  in  some  places.  Some  specimens  from  Wright  county 
are  nsariy  }  of  an  inch  in  diameter.  14S9, 1447, 1463, 1464, 1489, 
1562,  15T4,  1592. 

Heliaoma  bicarinatus,  Say. — Minneapolis;  lake  Minnewaska, 
Pope  connty;  Wright  coanty.  Common  but  not  so  much  so  as 
the  preceding  species.  One  specimen  is  over  f  of  an  inch  in  di- 
ameter; but  this  shell  does  not  uaually  grow  to  be  so  large. 
14S8,  1453,  1553,  1591. 

Heliaoma  trivalvis,  Say, — Minnesota  rirer  at  Granite  Falls  and 
Ft.  Snelling;  Minneapolis;  WhititBearlake;  along  the  northern 
boundary.  Very  common.  The  specimens  found  in  one  pond 
near  Minneapolis  are  extremely  black;  large  shells  from  Ramsey 
coanty  are  over  an  inch  in  diameter.  This  Hpecies rariea  greatly 
in  sise.    1448,  1451,  1649,  1554,  1570,  1571,  1572, 1673. 

Gyraulaa  deflectua.  Say. — Very  common  in  the  Ukea  about 
Miuneapolia;  also  found  in  lake  Bertram,  Wright  county.  This 
ifl  a  small  flat  species  with  the  aperture  bent  down  below  the 
centre  of  the  shell — whence  the  name.  The  largest  specimens 
ire  ,V  inch  in  diameter,  and  about  ,V  inch  high.     1575, 1582. 

VALVATIDiE. 

Vtdvata  tricarinata,  Say.— Very  common  in  the  lakes  of  Wright 
and  Hennepin  counties.  This  shell  is  easily  distinguished  by  its 
three  raised  reTolviug  lines,  one  on  the  upper  edge  of  the  whorl, 
one  on  the  lower,  one  on  the  base.  The  largest  specimen  in  the 
■noBeam  is  from  Buffalo  lake,  Wright  county,  and  is  nearly  a 
quarter  of  an  inch  in  diameter.  This  species  and  the  preceding 
are  found  clinging  to  the  plants  in  the  shallow  water  of  our  lakes. 
1460, 1555,  1593. 

VIVIPABIDvE. 

Vie^ra  intertexta,  Say. — This  shell  aeem^  to  be  very  common 
in  White  Bear  lake,  but  has  not  been  found  elsewhere.  It  is  the 
only  species  of  this  genus  found  as  yet  in  Minnesota.     1445. 

Mdantho  decisa,  Say. — Binney  gives  both  SI.  subsolida,  Anth. 
and  ri^a,  Hald.  as  synonyms  of  this  species;  the  latter  has  been 
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found  common  in  the  Rnm  rirer,  Anoka  count;,  the  former  is 
common  in  the  MinnesotB  riter  at  Ft.  Snelling,  and  abundant  in 
the  MiBsissippi  rirer  at  Minneapolis.  The  largest  apecimens  are 
about  1}  inches  high  and  i  in  diameter. 

Lioplax  aubcarinata,  Sa;. — Rather  common  in  the  Minnesota 
river  at  Ft.  Snelling  and  found  associated  with  the  preceding 
species.  No  large  indiriduals  were  found.  The  specimens  ybij 
from  sharply  carioated  ones  to  those  with  no  appreciable  carinte. 
1486. 

BISSOID.S:. 

Bjfthinella  obtusa.  Lea. — Common  in  the  Minnesota  river  at  Ft. 
Snelling,  but  not  found  elsewhere.  This  and  the  three  following 
species  are  fonnd  in  the  mud  on  the  banks  of  rivers;  they  can  be 
collected  by  getting  a  sieve  fnll  of  the  mud  and  then  washing  it 
out  with  water;  sometimee  quite  a  quantity  of  shells  will  be  left 
in  the  sieve.     This  species  is  about  .14  inch  long.    1585. 

Somatogyrus  subglobosus.  Say. — Abundant  in  the  Minnesota 
river  at  Ft.  Snelling.  No  specimens  from  any  other  locality  are 
in  the  museum.  The  shell  is  ratber  thin  and  when  cleaned  is  of 
a  light  horn-color,  sometimes  with  a  reddish  tinge  on  the  apex. 
The  largest  specimens  are  .22  inch  high  and  .19  in  diameter. 
1471. 

Amnicola  cincmnatenaia,  Anthony. — Common  in  the  Minnesota 
river  at  Ft.  Snelling  and  the  Rum  river,  Anoka  County.  This 
species  is  thicker  and  larger  than  the  following.  One  specimen 
from  the  Rum  River  is  a  quarter  of  an  inch  long.     1584, 1585. 

Amnicola  porata,  Say.— Common  in  the  Minnesota  river  at  Ft. 
Snelling,  and  in  the  lakes  near  Minneapolis.  This  shell  is  quite 
thin  and  nearly  transparent.     1586,  1587. 

STREPOMATID.<£:. 

PUurocera  subulare.  Lea.— This  is  the  only  species  of  this  fam- 
ily yet  found  by  the  survey  in  Minnesota.  It  is  very  common  in 
the  Minnesota  river  at  Ft  Snelling,  and  in  the  Mississippi  and 
Rum  rivers,  Anoka  county.  Specimens  from  the  Minnesota  riv- 
«r  are  smaller  than  the  others  and  the  shell  is  not  so  thick;  those 
found  in  the  Rum  river  are  very  large,  old,  and  much  eroded; 
several  are  over  i  inch  long.     1531,  1533,  1583. 
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ARCH^OLOGICAL   SPECIMB] 
THE  0£NEBAIi  HUSX  I 


131.  Stone  implement  found  in  i  . 
Hanover  College,  Jefferson  count;, 
bluff.  By  purchase  at  the  New  Or!  i 
centennial  exposition,  from — Powers,  1 

133.  Stone  implement  from  sontbi ; 
By  purchase  from  Powflrs,  1881 , 

Stone  implement  from  soathi  i 
By  purchase  from  Powers,  IbS. ' 

134.  Stone  implement  from  soutbti 
rirer  bluff.     By  purchase  from  Powers, 

13$.  Stone  implement  from  Anstii 
purchase  from  Powers,  1885. 

136.  Stone  implement  from  eontbc 
rirer.     By  purchase  from  Powers,  1881 

137.  Stone  implement  from  soothe 
By  purchase  from  Powers,  188!  • 

Stone  implement  from  sonthfii 
By  purchase  from  Powers,  188f 

139.  Stone  implement  from  southe : 
river.     By  purchase  from  Powers,  188!' 

140.  Stone  implement  from  Chicii 
battle  ground,  Tenn.     By  purchase  frc' 

141.  Stone  pestle  from  southern  In<i 
By  purchase  from  Powers,  1885. 

142.  Stone  pestle  from  soatbeni  Im: 
By  purchase  from  Powers.  1885. 

143.  Stone  pestle  from  southern  Inc 
By  purchase  from  Powers,  1885. 

144.  Stone  implement  from  sonthei 
rirer.     By  purchase  from  Powers,  1885 


nver. 

133. 

riTer. 


riTer. 

138. 

river. 
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145.  Fonr  stone  axes  from  soathem  Indiana,  near  the  Ohio 
river.     67  purchase  from  Powers,  1S86. 

146.  Two  stone  disks  dag  from  a  moaod  in  Charleston,  Mo. 
Found  with  a  skeleton.     By  purchase  from  Powers,  1886. 

147.  Chert  implement  dug  from  a  monnd  at  Charleston,  Mo. 
By  purchase  from  Powers,  1885. 

148.  Chert  spear-head  from  Charleston,  Mo.  By  purchase 
from  Powers  in  1885. 

149.  Stone  disk  from  top  of  Lookout  mountain,  Ala.  By 
purchase  from  Powers,  1885. 

150.  Stone  disk  from  southern  Indiana,  near  the  Ohio  rirer. 
By  purchase  from  Powers,  1885. 

161.  Stone  implements  (three)  from  Doty's  milt  on  Big  creek, 
Jennings  tp.,  Scott  county,  Ind.  By  purchase  from  Powers, 
1885. 

153.  Chert  spesr-head.  Near  Lexington,  Scott  county,  Ind. 
By  purchase  from  Powers,  1885. 

153.  Large  chert  hoe.  Mississippi  river,  Ballard  county,  Ey. 
By  purchase  from  Powers,  1S85. 

154.  Fourteen  chert  implements  out  of  a  nest  of  23  pieces, 
all  standing  edgewise,  plowed  up  on  the  farm  of  Hon.  Wm.  H. 
English,  Lexington,  Scott  county,  Ind.  By  purchase  trom 
Powers,  1885. 

155.  Three  scrapers  from  southern  Indiana,  near  the  Ohio 
river.    By  purchase  from  Powers,  1886. 

150.  Three  ehert  scrapers  from  southern  Indiana,  near  the 
Ohio  river.     67  purchase  from  Powers,  1886. 

167.  Two  chert  knives  from  southern  Indiana,  near  the  Ohio 
river.     By  purchase  from  Powera,  1886. 

158.  Fifteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.     By  purchase  from  Powers,  1886. 

159.  Fourteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.     By  purchase  from  Powers,  1886. 

160.  Fifteen  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.     By  purchase  from  Powers,  1886. 

161.  Ten  ehert  arrow-heads  from  southern  Indiana,  near  the 
Ohio  river.     By  purchase  from  Powers,  1886. 

163.  Eight  chert  arrow-heads  from  southern  Indiana,  near 
the  Ohio  river.    By  purchase  from  Powers,  1885. 
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163.  Eight  rough  chert  implementa  from  soathern  Indi 
near  the  Ohio  river.     By  purchase  from  Powers,  l88^. 

164.  Twelre  chert  arrow-heads  from  southern  Indiana, 
the  Ohio  rirer.    By  purchase  from  Powers,  1885. 

165.  Two  chert  knires  from  southern  Indiana,  near  the  < 
river.     By  purchase  from  Powers,  1886. 

166.  One  chert  knife  from  sontbem  Indiana,  near  the  i 
By  purchase  from  Powers,  18S!>. 

One  chert  knife  from  southern  Indiana,  near  the  ( 
By  purchose  from  Powers,  1885. 

Five  chert  knives  from  southern  Indiana,  near  the  ( 
By  purchase  from  Powers,  1885. 

Chert  implement  from  southern  Indiana,  near  the  < 
By  purchase  from  Powers,  1885. 

Eight  chert  chisels  from  southern  Indiana,  near  the  i 
By  purchase  from  Powers,  1885.  * 

Eight  chert  drills  from  southern  Indiana,  near  the  < 
By  purchase  from  Powers,  1885. 

Fourteen  chert  arrow-heads  from  soathern  Indiana, 
the  Ohio  river.    By  purchase  from  Powers,  1885. 

173.  Eleven  chert  knives  from  southern  Indiana,  near 
Ohio  river.    By  purchase  from  Powers,  1885. 

174.  Eight  chert  arrow-heads  from  southern  Indians, 
the  Ohio  river.     By  purchase  from  Powers,  1885. 

176.  Four  chert  knives  from  southern  Indiana,  near  the  < 
river.     By  purchase  from  Powers,  1885. 

176.  Nine  chert  arrow-heads  from  soathern  Indiana,  nea: 
Ohio  river.    By  purchase  from  Powers,  1885. 

ITT.  Eleven  chert  knives  from  southern  Indiana,  neat 
Ohio  river.    By  purchase  from  Powers,  1885. 

178.  Two  chert  implements  from  southern  Indiana,  nea 
Ohio  river.     By  purchase  from  Powers,  1885. 

179.  Eight  chert  implements  from  southern  Indiana, 
the  Ohio  river.     By  [furchase  from  Powers,  1685. 

180.  Catlinite  goblet.  Pipestone  City,  Minn.  By  purcl 
1885. 

181.  Catlinite  goblet.    Pipestone  City,  Minn.    By  pure! 


nver. 
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182.  Catlinite  paper-weiglit.  Pipestone  Git;,  Minn.  By  par- 
cli&Be,  1885. 

188.  Catlinite  pipe,  with  Bpear-head  bowl  and  wooden  stem. 
Pipeatone  City,  Minn.    By  pnrchaae,  1685. 

184.  Catlinite  pipe,  with  "dog's-head  bowl"  and  wooden 
item.    Pipestone  City,  Minn.    By  parchase,  1885. 

185.  Catlinite  pipe,  with  "  horse-head  **  bowl  and  wooden 
stem.    Pipestone  City,  Minn.    By  purchase,  1885. 

186.  Catlinite  pipe,  with  tomahawk  bowl  and  stone  stem. 
Pipestone  City,  Minn.    By  pnrchase,  1885. 

187.  Catlinite  pipe,  with  hand  holding  the  bowl  and  wooden 
stem.    Pipestone  City,  Minn.    By  parchase,  1886. 

188.  Catlinite  pipe,  with  tomahawk  head.  Pipestone  City, 
Minn.    By  pnrchase,  1886. 

189.  Catlinite  pipe.  Pipestone  City,  Minn.  By  porojiaBe, 
1685.  • 

190.  Catlinite  pipe,  with  tomahawk  bowl  and  stone  handle, 
(all  one  piece.)    PipeatODe  City,  Minn.    By  parchase,  1885. 

191.  Old  pipe,  plowed  op  at  St.  Paul,  Minn. 

193.  Fragments  (three)  of  Indian  pottery.  From  mounds  at 
the  month  of  Cannon  river,  on  land  of  C.  Spates,  sec.  32, 
Bamside,  Goodhue  county,  Minn.     Collected  by  N.  H.  Winchell. 

193.  FragTuente  (acTen)  of  skulls  from  mounds  at  the  mouth 
of  Cannon  river,  on  land  of  C.  Spates,  sec.  92,  Barnside,  Good- 
hue county,  Minn.    Collected  by  N.  H.  Winchell. 

194.  Implements  of  bone  from  mounds  at  the  mouth  of 
Cannon  river,  on  land  of  C.  Spates,  sec.  22,  Bumside,  Goodhue 
county,  Minn.     Collected  by  X.  H.  Winchell. 

196.  Implements  of  bone  from  mounds  at  the  month  of  Can- 
non riTer,  on  land  of  C.  Spates,  sec.  22,  Burnside,  Goodhue 
county,  Minn.     Collected  by  N.  H.  Winchell. 

196.  One  knife,  highly  finished,  of  granular  quart^te,  9 
inches  long  by  9i,  from  mounds  at  the  month  of  Gannon  rirer, 
on  land  of  C.  Spates,  sec.  22,  Burnside,  Qoodhne  coanl?,  Minn. 
Collected  by  N.  H.  Winchell. 

19T.  Stone  implement  from  mounds  at  the  month  of  Cannon 
river,  on  land  of  C.  Spates,  see.  22,  Burnside,  Goodhue  county, 
Minn.    Collected  by  N.  H.  Winchell. 

196.    Unfinished  stone  pipe  ftum  monnds  at  the  month  of 
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Cantton  rirer,  <ni  land  of  G.  Spates,  sec.  22,  Buraside,  Goodhue 
coDnty,  Minn.    Collected  by  N.  H.  Winchell. 

Besides  the  foregoing,  the  collections  of  Dr.  H.  £,  Twitchell 
have  been  deposited  in  the  museam,  to  retnainat  least  foor  years. 
These  will  finally  be  presented  to  the  mnaeum  by  Dr.  Twitchellf 
according  to  his  present  design.  They  comprise  sevei^l  hundred 
gpecimeiia,  characteristic  of  the  mound-builders  of  Indiana  and 
Ohio. 
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PREFACE. 


Thia  bibliography,  which  is  the  result  of  five  years  of  research, 
is  based  largely  on  facilities  afforded  by  the  libraries  of  the  Amer- 
ican Museum  of  Natural  History  and  of  the  New  York  Academy 
of  Scieaces, — facilities  which  are  not  enjoyed  by  many  scientific 
students.  At  the  beginning  I  bad  no  idea  of  presenting  this 
work  to  the  scientific  world.  When  I  began  tbe  stady  of  the 
foraminifera  I  had  no  knowledge  whatever  of  that  which  had 
been  done  in  this  branch  of  science.  After  I  commenced  look- 
ing up  the  snbject  the  references  accumnlated  so  rapidly  that  I 
tboaght  it  might  be  well  to  collect  and  put  them  in  shape  so  that 
they  might  be  usefnl  to  others  as  well  as  to  myself. 

After  three  years*  labor  I  applied  to  Mr.  H.  B.  Brady,  F.  R.  S., 
for  information  pertaining  to  the  subject.  He  at  once  informed 
me  that  he  had  in  press  a  bibliograplty  of  the  same  character, 
and  kindly  offered  to  give  me  any  assistance  he  could. 

When  the  British  Association  for  the  Advancement  of  Science 
met  at  Montreal,  in  18S4,  I  met  in  New  York  Mr.  James  Thom- 
son, F.  Q.  S.,  a  member  from  Scotland,  to  whom  I  spoke  of  my 
work,  asking  bis  advice  about  proceeding  with  it.  He  urged  me 
to  continue,  and  to  finish  it,  as  it  would  become  accessible  to  a 
great  nnmber  of  workers  who  could  not  possess  the  valuable 
monograph  of  Mr.  H.  B.  Brady. 

I  do  not  presume  that  this  list  is  complete ;  since  titles  are 
liable  to  be  found  in  obscure  publications  that  have  not  fallen 
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nader  my  notice.  Some  of  those  that  are  here  listed  may  st  first 
appear  not  to  pertain  to  the  subject,  but  many  of  the  discussions, 
criticisms,  notes,  etc.,  to  which  reference  has  been  made,  although 
some  of  them  are  in  general  works  on  microscopy,  are  of  much 
interest  and  value  to  the  student,  and  will  be  foand  useful  to 
those  who  have  not  access  to  large  libraries. 
The  list  is  divided  under  the  following  beads : 
(1) — Eozoon.  (3)— North  and  South  America,  Bermuda,  Lee- 
ward and  Windward  Islands.  (3)— England,  Ireland,  Scotland 
and  Wales.  (.4)— Prance  and  Italy.  (5) — Austro-Hungary,  Bel- 
gium, Denmark,  Finland,  Germany,  Holland,  Netherlands,  Nor- 
way, Sweden,  Switzerland.  (6) — Russia  and  Turkey.  (7) — 
Africa  and  Asia.  The  authors  names  are  then  arranged  alpha- 
betically and  their  works  according  to  the  date  of  publication. 

I  mast  aak  those  who  may  notice  omissions  or  detect  errors,  to 
kindly  inform  me  of  the  same  so  that  I  may  be  able  to  make  cor- 
rections in  a  completed  supplement, 

I  am  under  great  obligations,  and  return  my  sincere  thanks  to 
the  following  gentlemen  who  hare  rendered  me  invaluable  assist- 
ance in  sending  manuscript  lists  of  their  papers. 

Rev.  P.  B.  Brodie,  M.  A.,  F.  G.  S.,  R.  V.,  Warwich,  England; 
Dr.  R.  Haensler,  Sussex,  England;  Prof.  VF.  C.  Williamson, 
Manchester,  England;  H.  J.  Garter,  F.R.  S.,  Budleigh,  Salterton 
Devon,  England;  Joseph  Wright,  F.  G.  S.,  Belfast,  Ireland;  Sir 
J.  W.  Dawson,  Montreal,  Canada;  R.  J.  Lachmere  Gappy,  F.  L. 
S.,  P.  G.  S.,  Trinidad;  M.  0.  Terquem,  Paris,  France;  Dr.  A. 
Schneider,  fireslau;  Prof.  Dr.  H.  B,  Geinitz,  Dresden,  Ger- 
many; Prof.  Dr.  Leopold  Auerbach,  Brealau,  Germany;  Prof. 
Hertwig,  Bonn,  Germany;  Prof.  Dr.  Carl  W.  Gumbel,  Munich, 
Germany;  Prof.  Dr.  Haeckel,  Jena,  Germany;  Prof.  Dr.  Vale- 
rian Mcellar,  St.  Petersburg,  Russia. 

It  is  hoped  that  this  bibliography  will  be  of  some  service  to  the 
student.  The  writer  will  then  feel  that  his  years  of  tedious  and 
constant  labor  have  been  well  repaid. 

Anthony  Woodward, 
New  York,  March  1,  1886. 
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Dana,  J   D.    On  the  History  of  Eozoon  canadenae.     •CAm.  Jowa.  Sd.,  \ol. 
xl,  2d  set.,  pp.  344-362,  wood  cuts  and  1  plate.     186S. 

Tbli  uHcle  sppein  In  Ihe  JoDmal  wKhoat  ■  nuna;  i.e.  edllorlkli}'.  Tbii  hlslorf 
■mbrBCeis  full  dlacanlon  of  the  enblect,  and  inciadei  a  complete  dercrlplion  and 
iJInalTatloD  of  the  eCiuctare  of  ibe  roaiil,  aod  the  chemical  conipoaiUoD  of  apocimeiia. 
(White  Id  White  ud  NlchoIeon'B  BIh.  p. «. 

Daba,  J,  U.    Manual  nf  dialogs.    Second  edition,  pp,  1G8, 1G9.    1673. 
D'AjtCHUO.     Note  Bur  I'exletence  des   reetea   organiques  dans  les  Itoclica 
'  Laurentienaea  du  Canada.    K^Oempta  £MuIuf,  vol.  llii,  pp.  192-11)4. 

laes. 

a  note  pnaanled  bj  H.  D'Arehiac  on  the  part  of  Dr.  W.  B.  Carpenter  u  to  tin-  d^i- 
coier;  of  fowm  eonnileiiH.    (Nlcholun  In  White  asd  Nlcholaon'a  Bib.  p.  DO ) 

Dawbok,  J.  W.  On  the  Strncture  of  certain  Organic  Remains  In  the  bkun^n- 
tian  Limestonea  of  Canada.  <Qtiarf.  Joum.  Otol.  Soe.  Land.,  vol  X\\, 
pp.  Bl-59,  pla.  Tl.Tii.    1865. 

Tlie  aothor  giTea  a  detailed  deierlptlon  of  the  itmclnre  of  (be  liodlaa  deacribcd  by 
Sir.  William  Logan  aa  being  organic  and  aa  occnrtlug  In  the  Lower  LaDientlnn  Llme- 
■tonaa,  iQDact  Joara.  Oeol.  Sac ,  vol.  iil,  p.  IB.)  The  generic  name  of  Eozoon  in 
propoaed  foi  theae,  and  ihe  single  form  deBcribediidlBcniaedBnderthen>meol£'u:'H.N 
anLadawe.  The  author  further  eoncladea  that  Boaoon  la  prohabl;  to  Iw  regarded  aa  an 
■Dcieat  trpe  of  the  Ftrnmitiiftra.    (Nleholaon  In  White  and  Nicholaon'a  Bib.  p  S3.) 

DawaoB,  J-  W.,  and  W.  B.  Caiipenteb.  Motes  on  Fossils  recently  obtained 
from  the  Laurentlan  Rocks  of  Canada,  and  on  objections  to  the  Organic 
nature  of  Eozoon.  <Quar(.  Journ.  Gaol.  Soe.  Lend.,  vol.  xiiii,  pp.  2ST- 
261,  2  plates.    18S6. 

Dawbob,  J.  W.  Notes  on  fossils  recently  obtained  from  the  Laurcniian 
Rocks  of  Canada,  and  objei:tions  to  the  Organic  nattire  of  Eoxoon. 
<Aiiar.  Joum.  Sci.,  toI.  xIiy,  2d  ser.,  pp.  367-376.    1867. 

The  Bttlcle  alao  conlalne  DOtea  bj  W.  B.  Caipenter;  and  "Summary"  and  "concln- 
aion"  of  King  and  Kowney,  on  Ihe  aarne  anbjecti  the  latter  gentlemen  opposing,  anil 
IheformeradTDCatlug.tbeorganlc  origin  of  Eozoon.  (White  In  White  and  Kicholeon'i 
Bib.  p.  21.) 
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Dawbon,  J.  W.  On  certain  Orgftnic  ramoins  in  tbe  LaureoUui  UmotMeoI 
CaiutdB.  <:Qmad.  Sat.,  new  ser.,  vol.  11,  pp.  9S-11],  1S7, 128.  3  wood 
eulB.     186B. 

A  nprlDt  rram  tba  Quart.  Jount.  Otoi.  Sft.  Land.,  IBSS.  vilh  aaoM  iddlQiiBtl  HUf. 
A  i>bait  ippeDdli  to  tba  paper  follinri  it  pp.  lOT,  Itt.  (NiebalKD  In  Whllf  ud  NickM- 
•on'*  Brti.  p.  W.) 

Dawiok,  J.  W.  Notes  on  fossila  recently  obuiaed  from  the  UnnDliui 
Kocks  o(  Canada,  and  on  objections  to  the  Organic  nstaKoIEtnoon, 
with  notes  bj  W.  B.  Carpenter,  H.  D.,  F.  K.  S.  <Qtuir(  Jmrn.  (kd. 
Soe.  Land  ,  vol.  zxlii,  pp.  2t>7-265,  pla.  il,  ill.     1837. 

Id  tba  tint  part  oF  tbin  memoir,  Dr.  Davson  glte*  as  account  ol  tbs  gtnml  (ppen- 
(Dce  Bod  mlcroacoplc  itrTictDre  ot  ■  ipMlman  of  fiMoo*  snaoifiiiH,  tMsd  In  On 
Liurantiin  rocki  itTador,  In  which  the  cbunbon  of  IheakeltlOD  an  Ulad  with  >  Uk 
colored  coine  llmealoDe.  The  aalhoi  next  dtal*  with  certain  fpMilMD*  (Km  Lm( 
Lake  and  Wenlworth,  and  alKi  tram  Hadoc,  andeoDclndeihy  tevlewlngUiaDblKUoat 
brought  foroard  hj  Profaaiora  King  and  BowncT  lo  tke  organic  naton  of  Uwoon.  Dt. 
W.  B.  Carpenter  iddi  a  note  on  the  appaarincea  preaenlad  by  thin  alien  of  fpedDm 
ot  JilHoeiilD  wbleh  the  canal -ayitem  hM  ttaen  InHllrated  with  transparent  caibeuttet 
llm*.    (NIcholKm  In  While  and  Nlcholaon'i  Blt>.  p.  03.) 

Dawbok,  8.  W.,  and  W.  B.  Cakpkmtkb.    Notes  on  Foulls  recently  obtained 

Irom  the  tdurentian  Rocks  of  Canada,  and  objections  to  the  organic  u- 

ture  ot  Eozoon.     -CAma:  Jimm.  Set.,  vol.  fliv,  2d  ser.,  pp.  367-3Tt. 

1S67. 
Dawsoh,  J.  W. ,  and  W.  B.  Cabfbntkb.    On  new  specbnens  ot  Eozoon  can- 

•dense,  with  a  reply  to  the  objections  ot  Professors  King  and  Kovney. 

■CAiur.  Jtmrn.  8ei  ,  vol.  xlvt,  2d  ser,  pp.  24fi-2Gfi,  2  plates.    1BB8. 
Dawson,  J.  W.    On  new  specimens  of  EoEoon  canadense,  with  a  replj  U 

Professors  King  and  Kowney;  with  notes  by  17.  B.  Carpenter.    <iAmr. 

Joum.  Set.,  vol.  xlvi,  2d  ser.,  pp.  24S-2(>7,  2  platM.    186S. 

The  aalhon  adtocaln  the  organic  origin  of  BoEOOn.    (Nleholaon  In  WUli  tn^ 
Nlcholaon'a  Bib.  p.  n.) 
Dawson,  J.  W.    ReDOrks-oit  Eozoon  canadense.    <,lfatun,  vol.  x,  p.  103. 

1  wood  cut.    1874. 
Dawson,  J.  W.    Notes  on  the  occurrence  of  Eozoon  canadense,  at  Cote  St. 

Pierre.    <ir(iturs,  vol.  zil,  p.  79.    187S.    (Abstract.] 
Dawson,  J.  W.   On  the  Eozoon  canadense.    <iVatfiH,  vol.  ill,  p.  387.    1671. 
Dawson,  J.  W.    The  Blory  of  the  Barib  and  Han. 

(Remaiha  on  Eohud  chapter  II,  111,  pp.  lT-98.)  pp.  US,  800.    London,  ISIS. 

Dawson,  J.  W.  The  Dawn  of  Life:  being  the  history  of  the  oldest  knorn 
fossil  remains,  and  their  relations  to  geological  time  and  to  the  derelt^- 
ment  of  the  animal  kingdom,  pp.  239,  with  S  plates  and  49  wood  CQt«. 
London,  1B75. 

ThI*  work  deala  prlncipillj  with  (he  hiatorr  ot  the  dlMOTerj  ot  SemoK  mtudm''- 
and  with  all  the  known  facta  twaring  on  <U  atmcture  and  natare.  The  aaDior  trK 
giveia  dafcrtptlve  ekatcltot  the  Laarentlan  formation,  accompanied  by  aectlODi,  tnd  ■ 
colored  map  ihowlng  the  dletrlbnUon  of  the  Lanreatlan  UmaetDnea  In  the  conndM  ^f 
OtlawB  and  Argenladll.  Next,  a  hletory  In  glren  of  Ibe  varlona  itais  wbfcb  M  te  tba 
dlacoTerjtot  jbiMHi,  ud  a  i«eord  of  Ita  Inlerprelation  bj  Carpenter  ud  the  ultt* 
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lUrdlr,  achkplerlade*oted  to  I  coiuidBntlou  of  lbs  minBU  ffrncUin  eibllilied  1 
Bovxmi  *Bd  tUi  i%  compBiod  with  ths  •tiaclnni  of  r«OMil  Forammiftra.  The  Sfl 
chaptoi  la  concerned  with  tha  muDBr  In  which  JEnoon  hu  bMD  pmerved,  and  «l1h 
conildenllon  of  the  iiiiimaam  of  foalllutloii  bj  InBltutiOD  In  pnarat.  In  Ihe  ati< 
cbiplar,  Ihs  iDthor  deala  with  tha  aDcceHon  aod  contamponrisi  of  £atasn,  wit 
apecla]  refenace  to  Arehmii^fiKritia,  SironaloBOTa.  6aHi>0|>oni,  and  Rtecplaeulilt 
ADOIhir  chapter  1*  derated  to  a  conildaratlon  of  (ha  vuioDaobjccUoniwbkh  have  ha* 
Dr(ed  agdnal  tha  OTganlc  Dsmre  of  Emoon;  and  a  dnal  chapter  tr«Bt»iif  ccTlaIn  apeefl 
lallTecondderadoDawbicbmaj  be  drawn  from  the  sCDdr  otlbiaroaall.  INlchalKinlj 
White  and  NiobolaoD'a  Bib.  p.  W  ) 

Dawmm,  J.  W.    Od  Mr.  Ouler's  objectiona  to  Kozoon.    <jlnfi.,  and  XoQ 

Not.  .ffiK  ,  ser.  4,  vol.  xvU,  pp.  118, 119.    1876. 
D&weoN,  J.  W.    Nolea  on  tbe  Phospbttea  of  the  LaurentuD  and  Ctunbriai 

Kncka  of  QiDAda.    <Qwir(.  Joitrn.  Otot.  See.  Land..,  vol.  xzxli,  pp.  2S^ 

281.    1878. 

Conaladea  that  th*  phoiph*tlc  mitcrial  found  io  thMeroclu  In  Canada  liof  organX 
origin,  and  haa  bean  prodnced  bf  the  Bgonc;  of  marine  InTertebralef .  (NIcbolCDD  in 
While  and  Klchotaan'a  Bib.  p.  X.) 

Dawboh,  J.  Vf.  Notes  on  the  Occurrence  of  Eozoon  canadense  at  Cote  St. 
Pierre.  <^Quart.  Joum.  Oeol.  Soe-  Lond.,  vol.  xzzii,  pp.  66-74,  plate  x, 
with  4  wood  cat*.    1676. 

The  •ntbor  glTea  an  accoanl  of  the  naUre  and  arnngemenl  of  the  alrata  at  Cole  SI. 
Pierre,  witta  (pedal  reference  to  the  appearance  preaenled  hj  Eomon  oa  occnrrlng  >■ 
lilu.  Nnmarona  cbtjraatlle  velni  paeetbrouch  the  limeatoiM,  bnl  the  uiUiot  conclndea 
that  thar  ue  altogelber  Ribaeqiiont  to  the  foasll  In  origin.  The  eloia  resemblance  of 
weatbend  fpecliaene  loSrainaii^gm  ii  Inalited  npon;  and  two  new  forms  of  fixooii 
eaaadeant  are  deacrlbed  a*  var.  mitu/r  and  *ar.  occrwlHui-  The  llmeetaDe  aoDiRtinieB 
contalna  nnmenna  Utile  Kloboee  caila  of  chamlMrlcte,  etngle  or  titacbcd  InKronpa ,  etcb 
ot  which  poaMesef  the  atractoraor  the  "piopetwall"  of  Eotoon.  For  theae  the  aalhor 
propoaM  the  name  of  ArehmtplucTinic.  (Nlcholiion  in  White  and  Nlcholeon'B  Sib. 
pp.  tG.  M.) 

DawBOM,  J.  W.  Od  some  new  apecimens  of  Focail  Protozoa  fioni  Canada. 
</V(i«.  Am  Attoe.  Adv.  &t.,  vol.  xxlv.pp.  100-106,  woodcuts.    Ib76. 

The  antbor  glTea  geiteral  deacriptlon  and  illnatnllOD  of  Saaooa  tmadrnt,  and  alio 
Faramiinfrnt,  from  Crelaceona  roclu.  Be  adiocatee  the  organic  orlglD  of  Eotoon. 
(Wblte  In  White  and  Nicbolaon-e  Bib.  p.  3t.) 

Dawbon,  J.  W.  New  Facta  relating  to  Eozoon  canadense.  <iPrte.  Am. 
Auoe.  Ada.  Set.,  vol.  ut,  pp.  231-234.    1876. 

ThefoeidlnalaTaof  Auooii  eana<lrH«laadTOcaced.  (Wbltein  While  and  Mlcholaov'a 
Bib.  p.  a.) 

Dawbon,  J.  W.  Eozoon  canadense  according  to  Haho.  <.d.nn.  Mag.  Jfat. 
.ffitf.,Ber.  4,  TOl.  zvUi,  pp.  29-38.    1B77. 

A  critical  notic*  of  a  memoir  b;  Habn  <eea  pott.)  In  which  Iha  latler  endeaioie  to 
Aow  that  BOmm  la  a  pnieljr  mineral  itnictiin.  tNlcbotaon  in  White  and  NIcholeon'a 
Bib.  p.  M.) 

Dawbon,  J.  W.  New  Facts  relaUng  to  Eozoon  caoadense.  <JJanad.  Iftd. 
Dewier., vo).TUi,pp.382-28a.    1B7S. 

Dawsus,  J.  W.  Od  the  Microscopic  Structure  of  Stroma toporidw,  and  on 
PaliCDzic  FoBslIi  mineialized  with  Sllcatee,  In  illuatration  of  Eozood, 
<(iuart.  Jour.  G*A.  8oe  Zand.  vol.  sxiv,  pp.  48-66.    Splatea.    1879. 
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DawsdIi,  J.  W.     Note  on  recent  ContruversEes  respecting  Eozood  ctaideoK, 

<6ii».   fTat,  vol.  ix;  p.  228.     1879. 
Dawson,  J.  W.    Mtebiuaon  Eozoon  csnadeDsa.     <^mtr.  Jour  Set.,  vol,  irii, 

p.  138,  wood  cutB.     1879. 
Dawson,.!   W.     Notea  on  Eozoon  canadenae.     <^The  Oan.  Bee.  (^  8ci.,  nl 

i,  pp  56.39.     1884. 

AbMrnctotaiuperrcsd  before  tha  BriUib  AHOe^alloa  it  Boolkport,  ISSt. 

Dawsoh,  J,  W.    On  ttio  Geological  ReUtlonf)  ftnd  Mode  of  Presemtion  o( 

Eoiioon  canadense.     <[B^oHBrit.  Auoe.  (Bouthport,  1SS3),  p.  494.    1B84. 
Dawwik,  J.  W.     Caoadian  and  Scottish  Geology.    An  Address  delivered  be- 
fore 1  he  Edinburgh  Geologicil  Society  at  the  close  of  the  Sewion,  1681 

<  Trant.  Edin.  Oeol.  Soe.,  vol.  v,  pp.  113,  114.     1B85. 
RcmirkB  od  Eonoon  cinidenBe. 
Edwarm,  a.  M.     Hicroscopicol  Bxamination  of  Two  Minerals.*    <?nE. 

Lyceum  Nat.  Bitt.,  pp.  96-98.     1870. 
[*Bn[>pos«d  [0  be  Eoeood.] 
Fritsch,  a      Uelier  das  Vorkommen  des  Eoeoon  im  nordlichea  Bohmen. 

Ntutt  Jahrb.fvrMin.,  etc.,  pp.  363^94.    1866. 
fltrracH,  A     Ueber  Eozoon  bnbemicnm  ans  dem  Eoniigen  Eaike  ron  Ku- 

penau  in  Bohmen.    <£a)ulM(Iur<eA/t>rKAun^  wn  J3o&nMn,— Qeol.  Sect., 

pp.  Z45-2S1,  1  wood  CDt  and  2  plates.    1869. 
KotKeD. 
Fric,  Axton  (Dr.)    Ueber  Eozood  bohendcum,  Fr.,  aus  den  Komlfen  Eallt- 

stein  TOn  Raspenau  bel  Friedlsnd  In  Bohmen.    -^Qtoiogie  wn  Btiimt* 

vol.  i,  pp.  245-256,  1  wood  out,  2  plates.     1B69. 
GuMBRL,  U.  W.    Ueber  das  Vorkommen  ron  BoEOon  En  dem  ostbsyerischeD 

lirgebirge.    'ZSUeaTigAer  d.  k.  b.  Akad.  Witt.  MuwA.    1S66,  Bd.  i,  pp. 

25-144,  3  plates. 
Gdmbel,  C.  W.    Eozoon  im  ostbajer.    Urgeblrge.    <.y.  Jahih.  fvt  ifia. 

«te.,  1666.    I.  b.  luDd  Jf. /(iftr6./tw  jrm.,«to.    1866.    B.  210. 
GiTHBRi.,  C.  W.    Eozoon  im  Urkalke  von  Sachseo.    <Jr.  JiiArA./ur  Jfin.tfc. 

1866.     8.  579. 
QuuBBL.    On  the  Occurrence  of  Eozoon  in  the  Primary  Rocks  of  Eut«ni 
J*;;'  Bavaria.     <Quart.  Joum.  Oeol.  See.  Lend.,  vol.  iiii,  pp.  23,  34.    IBM. 

AnviBvrbrH.  U.  J. 

Qdmbbl,  C.  W.  On  the  Laurentian  Rocks  of  Bavaria.  <(7anif.  Sat.  new 
series,  vol.  iii,  pp.  81-101,  1  plate.  1868  Translated  from  the  pro- 
ceedings of  the  Royal  Bavarian  Academy  for  1886,  by  Prof.  Hsikgnf. 

I'Editob's  Not«.— Ib  revlBlDg  »nd  prepirloB  thU  for  the  prew,  Ibe  origbiiJ  [»I" 
has  been  conilderablf  tbrldged  b;  the  omlHlon  of  porllou.  wbo«  place  It  Indlutid 
In  Ibe  teil.    Some  eipJanalorji  nolea  bave  also  beim  added.— T.  8.  E.] 

Gpmtikl,  C.  W.    Eozoon  im  Komlgen  Kslke  Bchwedens.    <i»»A<rdwrf 

Otmib  netu*  Jahrbueh.    1869.    pp.  fiSl-559.    1869. 
GotiBRL,  C.  W,    Deber  die  Natur  von  Eozoon.    8  p.    Ra^sbonne.    I87S. 
!<otBe«D;  tiilelckenfmnacatakigna. 
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Bark,  Ur.  O.  Oicbt  ea  eln  Eozoon  canadease'  Eiue  mikrogeologiscbe 
UntersucbuDi;.  <  Wurtltmbergitelte  naturwiu.  Jahreshefle,  32  jHhr,  pp. 
132-lSS.  (Trtinslftted  by  W.  B.  D<l1Iu,  Aon.  and  Hag,  Kat  Hiat ,  aer.  4, 
vol.  ivii,  pp.  26S,282)     1876. 

Afler  an  cxamlnilloD  or  ntprallnon*  llmeatoDH  [rom  Canada  and  Earope,  iIm 
■nthoroonclDdHlbal  Eoiam  tanadtntt  It  at  orgtotc  or\sin.  (TKcholion  In  Wblle  and 
XicbolBD-iBib.  p.lOS.) 

IIask,  Dr.  O.  Qiebt  ea  eio  Eozood  canadeaae  T  Elae  mtkrogeologiacbe  Un- 
terauchung.    OTurfl.  tuKutvim.    Jahreabeften,  1S7S,  24  pp.  Stutlgait, 

1878. 

Piinled  aa  a  nparaia  pampblel. 
Haoh,  (Dr.)  O.    Qiebt  ea  ein  Bozoan  canadenaef    Erwide  rungauf  Dr.  C.  W. 
Gumbel'aund  Dr.  Carpenter's  Entgeguuag,    <H'uri(.  naiurwiiM   Jahrea- 
beften.   Jabrgang.    1878.    21  pp.  1  plate.    Stuttgart.    16TS, 
Hahk,  O.,  in  Ueutlingen  aprecb  obcr  das  Eopbyllum  canadense  aua  dem 
Herpentinkalk  des  Laureatiangneiaaea  von  Canadaa,     <  WvrUemb.  natur- 
vii*.    Jabreaboften.    Jabrgang,    1880.     pp.  71-74. 
HiHN,  O.     Die  Heteotite  (chondrlte)  und  ibre^t^ganlsmen,  56  pp.  32  platea. 
1880. 

Plate  ixi.,  Bg.  ft,  Euzoon  ranadenM!.  lepulcd  canal  ajatim  of  Boioon;  flg.  S  Ihe  lain*. 
BoiliBloijearromwblrblbeHlidf*  wers  taken  were  colleclod  b^  me  In  Utile  Nallon. 
La(  one  compare  tbe  canal  a^Blem  of  iha  Dnmmnllte  Be-  a  witb  Ibia  reputed  eaoal 
ajtlem!  Fig>.  a  and  B  ahonld  be  ths  lama  tbing. 
R.VLi.,  J.  Note  upon  Ibe  Oeological  position  of  the  terpentine  Limeatone  of 
.Vortbern  New  York,  and  an  inquiry  regarding  the  relationa  of  Ibla  Lime- 
atone  to  Eo/oon  Liraeatonea  of  Canada.  <4tMr.  Jrmrn.  Sei.,  vol  nil,  3d 
ser..  pp.  298-300,     1876.  • 

abitraci  of  Ihe  paper  read  before  the  Amer.  AiaoclatlOD  al  Bnltalo. 

Haiteb,  H.    Daa  Eozoon  canadanae.    Eine  micro-geologiacbe  Studia,  mit  18 

photographic  platea.    Leipzig.    1885. 
Bttchcocr,  C.  U.    The  Earlier  Forma  of  Life  (Bozoon).    16  pp.  10  flga.    N. 

P.  N.  D. 
HoaESTBTTKK,  — .    Eozoon  in  Atiatria.    <_Quart  Jtnim.  Geol.  Sae.  land., 

vol.  xxii,  p.  16.    1866. 
UocHaTBTTEii,  R.  f.    Ueber  dus  Vorkommen  ron  Eozoon  in  Er;Btal1inlaclien 

Katke  von  Krumman  in  sudlicbeu  Bobmen.    <iSiUt.  d.  k.  Akad.  <t.  Witt., 

vo]  liii,  pp.  14-25.    1866. 
HocBFTETTER,  (Prof  V  )    Dn.  W.  B,  Cakprntbr  ih  Lohdoh.    Neuw  Fund 

ton  Eozoon  canadensc.     <K.  K.  geot.  A»tA.  Far.  1868,  pp.  69,  70.    1868. 
HomuHi),  R.    On  tlie  Mineralogy  of  Eozoon  canadense.    <^Anttr,  Joura 

Sei  ,  Tol.  i,  3d  aer.,  pp.  378.  379.    1871. 
Udkt.  T.  S.    Laarmtian  Kblzopnda  of  Canada.    lEzttact  of  a  letter  from  T. 

Starry  Bant,  P.  R.  8  ,  to  J.  D.  Dana,  April  2,  1864.)    <.^tn«r  Jmim. 

Sd..  vol.,  xzivil,  2d  aer.,  p.  431.    1864. 
Hdrt,  T.  S.    On  the  Mineralogy  of  Eozoon  canadenae.    •CCanad.  Nal.,  n.  a., 

rol.  ii,  pp.  120-127,  1  plate.    1865. 
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Hnnr,  T.  8.  On  the  Hluenlogy  uf  certaia  Orgmnic  RemalnB  from  the 
LanreDtiiin  Rochs  of  Caoadft.  <QiMrt.  Jmim.  Gtol.  See:  Land  ,  rol.  ul, 
pp.  67-71.    18GS. 

OivcB  a  delilJftd  ftccouDt  meeompniiled  irllli  uiilTil*,  ot  the  mlnetal  natars  uid 
BiraclDre  of  Eoiom  CaiatlnM.    {Nlcbolaon  In  While  uid  Nlcbolnii'i  Bib.  p.  107.] 

Hunt,  T.  S.  Geologyandmineralogyof  thelAurenUaDUmeBtonea.  <(r«aIo- 
gieal  Sunaji  ef  Canada.  Report  of  prograas  from  1863  to  ise6,  pp.  181- 
233.    Ottawa,  ISfiS. 

ThonKb  MMoUaJlj  miuialoglcil,  Ihii  rrport  contains  muir  InLenMlDK  abMTvalknu 
bsirlDK  on  tbe  nBlnn  and  modo  of  pmarvaiiOD  of  £>»<m  aanadtnm.  (NIcbalioD  In 
WbKe  and  Nlcholtoti-t  Bib.  p.  107.) 

IIuKT,  T,  S.  The  Geological  Hlatory  of  Berpentiiwf ,  including  Notes  on 
pre-Cambrian  Rocks.  <7ratu.  Boy.  See.  Canada,  toI  i,  pp.  161^-215. 
16B3. 

JoNBB,  T.  R.  Eozoon  canadense  in  this  countiy.  <JVitt  Sul.  Be*.  Land., 
vol.  v.,  pp.  297,  298.     1S65. 

In  tblB  cummaolcaClou  lo  Itis  cdllar  be  (tatu  tbat  BoBOon  canadenH  la  abondaDt  in 
the  BilUih  lalM.  Hr.  W,  A.^anfoKl  baa  banted  11  up  In  tbs  Gnsn  Connemara  mar- 
ble, and  be  alio  ttnda  It  tbsra  In  maWM  Indicated  bj  blm.  Tbe  belt  oar  of  ftelUne  a 
rlgbtoT  ibealiDcInndaetatbopnMDGVDf  Foramlnlferali  todlMOlTeimall  flkkea  ot 
tbu  "Irlib  Qrwn"  In  vttj  weak  dllnta  acid,  and  tben  the  Bbellj  part  being  nmovad,  the 
erran  elllMlee  nmaln  repneentlng  tbe  aareode  that  fllled  the  cbamben,  pwndopodlan 
tabalcB  and  atoliiD  piMagea. 

JoKBa,  T.  B.  On  the  Oldest  Known  Foaail,  Eozoon  canadense.  <_Popuiar 
Set.  Set.,  vol.  iv.,  pp.  343,  pi.  it.    188S. 

UltcnaMelba  geological  udcoologlcal  nlallongot  fbicoon. 

JoHKS,  T.  S.  On  the  Oldest  Known  Fossil,  Eozoon  cantdenae  of  the  Lauren- 
tian  Rochs  of  Canada;  its  place,  structure  and  significance.  <^Popular 
Sa.  Bettae,  1367,  pp.  313-3C2,  plate*  zv  and  2  wood  cuU. 

A  acml-popQlar  acccnnl  of  Eokoh  eamademe.  (Nlebolaon  In  Wblte  uid  NleholaDii'v 
Bib.  p.  IW.) 

jDLtMH,  A.  A,     A  Btudj  of   "Eocoon   Canadense."     Field  obMmtUona. 

<Pn?e.  Amer.  Auo.  Adt.  Se(.,  vol.  zudli,  IBM,  pp.  4ie,  416.    (Alistract.) 

188S. 
Knra,  W.    Note  on  Eozoon  canadense.    -CNature,  vol.  iv,  p,  86.    1871. 
Ejko,  W.,  and  T.  B.  Rownej.    On  the  so  called  "EozoonalKock."    <Qiu>rl. 

Joum.  Qtol.  Soe.  Land.,  vol.  ziti,  pp.  18S-Z18,  2  plates.    1866. 

Tho  anibora  deaciibe  In  Ibla  memoli  the  reanlla  ot  a  earefal  cbamlcal  and  micni- 
iKoplcal  examination  of  the  Orenville  "Sgiooiur'  Opblle,  from  wbicb  the;  afrlTO  at 
the  coDcloBlan  Ibat  Eozoon  eanadenaalaoftrQl;  Inorganic  oilglD.  (Nlcbolaon  Id  Wbite 
■Dd  Mlcholeoii'e  Bib.  p.  110. 
EiNO  W.,  and  T.  H.  Rowkev.  On  the  so-called  "Eozoonol"  Rock.  <:^(iitart. 
Joum.  Oaot.  Hoe.  Load.,  vol.  xxv,  pp.  116, 117.    (Abstract.)    1869. 

The  aulboni  addnce  farther  eTidence  tbat  their  viewi  at  to  the  mineral  nitan  of 
Eozoon  are  cornel     (Klcbolaon  in  While  and  Mlcho)son's  Bib.  p.  110.) 

Kino,  W.,  and  T.  U.  Rownbt.  On  Eozoon  canadense.  <CProe.  Bog.  JntA 
Aead.,  vol.  s,  p.  506,  2  plates  zll—xliT.    1870. 
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Eino,  W.,  (ud  T.  U  Rownkt.  On  i 
"Eozooncanadense."  <,Proe.  Bt. 
153.     1671. 

A  replf  lo  pipan  bj  Dra.  J,  f.  Dawso) 

chsmlctt  upKli  of  the  qacatlau  napccUl 
ttoD  ol  lbs  vmrlona  polnia  doulkd  Id  ihl 
(KIchDlaou  Id  Wblle  uid  Nlchal*on-i  BII 

KiNO,  W.,  and  T.  H.  Rownrt.  Eozoo 
amlDifersI  ataadpoint.  <Jnn.,  an 
274-289,  plate  xiz.    IS74. 

A  coDtroverala]  piptt,  In  which  eTld<i 
eattadrat  IB  ImrKUilc  In  lU  nacnn.    (NU 

EiNii,  W.,  sadT.  H.  SowEiKT.  Remail 
and  Mag.  NtU.  Bitt.,  aer.  4,  vol.  liii, 

A  laiDiDSTT  of  tba  cbtet  polnia  In  ravOT' 

(NlcbolaoD  lo  White  aod  NIcholsOD's  Bib. 

Kiso,  W  ,  and  T.  H.  Kowhet.    Kemat 

Dawaon;  to  which  is  added  a  aupi 

Nat.  Bitt ,  ser.  4,  to!  xvii,  pp.  360-1 

Olgulc  origin  DfEoEOOD.    (XlcholMD  Id  tl 
Laubb,  6.     Notizer  Ton  einer  Reise  in  I 

(Eozoon  p.  21.)    Prague.     1874. 
Lea,  I     Contributlona  to  Oeologf.    Phil 
LwDi,  J.    Remarka  on  £«zoon.    <PMe 
LoQAK,  W.  E.    Supposed  FosdiB  In  the  L 

Canada  pp.  4S,  49,  2  wood  cuts.    18G: 
LooAK,  W.  E.    On  Orgfkoic  Remaina  in 

(from  a  letter  to  the  editors  of  tii 

P.  B.  8 ,  dated  Hontreal.  Fob.  17tta, 

xzxvU,  2d  aer.,  pp.  272,  273,    1S64. 
LoOAK,  W.  E.    On  the  Occurrence  of  <: 

Rocks  of  Canada.     <Quarl.  Joum.  [ 

1865. 

Tbl«  memoir  li  >  geologlcil  one,  occnplcd 
llan  Rocke  of  Cinidi,  illDHritiHl  b;  Hct'oi 
nf  thodlacoverr  o(  Emoon  In  the  Lower 
cenerBl  mode  of  occnrrcnce  of,  and  the  i 
tNlcbolson  In  Wbils  ind  Nicholmn-a  Bib.  p 

LooAH,  W.  B.    On  the  Occurrence  of  Oi 
Rocks  of  Canada.    <iOanad.  iVat.,u<t 

A  reprint  from  the  Qnert.  Jonm.  Geol.  8(  i 
(NIcbDtran  in  While  and  NIcbolnn'e  Bib.  ] ' 
LOQAM,  W.   E.     On   New   speeimena  of 
Lend.,  vol.  xxiii,  pp.  253-257.    1S67. 

Tbi«  la  &  geolDglrul  memoir.  II  ia  of  Inten  > 
acconnt  of  tbe  preciae  geological  poaltion  of 
altered  eiainple  of  £i»o(»i  eauifeiiH  ( 
(NicholBD  Id  Wblle  and  Klcboleoa'a  Bib.  [ 


by  Google 


186  POUfiTKBHTH  ANM0AL  B8P0BT. 

LoGAK,  W.  E.,  J.  W-  Ditwaon,  and  T.  S.   Hunt,    On  the  OccnrrenN  ol 

Organic  Remi^na  In  Ihe  Laiirentiftn  Rocka  of  Cantula.    <iIUp(>HBrU. 

Aitoe.  (Bath  Meeting),  Trans.  Sections,  p.  22fi.     1664. 
H(EBmB,  K.    Der  Bau  dea  Eozoon  caDadenstfuach  eigenen  tlDtersnchnnECn 

verglichen  mit  dem  Bau  der  Foraminiferen.    <^Piiiatoitlegn^iec,n]. 

XXV,  pp.  lTfi-192,  plates  23-40.    187S. 
MoBBius,  Dk.  E.    iBt  das  Eozoon  ein  versteinerter  Wurzelfuasler  oderein 

Hinetalgemenge?   -rlKt.  Xaiur.  Jahrg.  1679,  Nog.  T,  8,  10-S1,  vood  cats. 

1879. 
McEBiCH,  Dr.  K.  Principal,  J,  W.  Dawson's  Criticiwn  of  mj  Memoir  "On  Uie 

Btructure  of  Eozoon  canadenae  compared  with  that  of  Poramiaifen  ' 

■CAmer.  Jovm.  &i.,  vol.  iviiii,  3d  ser.,  p.  177.      1879, 
NicaoLBON,  H  A. ,  and  Dn.  J.  Murie.    On  the  Minute  Structure  of  Strma- 

topora  and  Its  Allies.     •CJoum.  Linn.  Soc,  toI.  xiv,  pp.  1S7-246,  i  wood 

cuts  and  6  plates.    1678. 
Pauses,  Jones,  sod  Bradt.    On  the  Priority  in  the  DiscoTery  of  the  CidiI 

Kyatem  in  Forsminifera.     <Jnn.,  and  Xag.  Nat.  Biit.,  ser.  4,  vol.  iIt, 

p.  S4,  SOS,     1874. 
Ferht,  J.  B.    Eozoon  Limeatone  of  Eaatem  Massachusetts.    <,Am«r.  Sst., 

TOT.  T,  pp.  539,  B41.    1871. 
Perry,  J.  B,    Notes  on  Bozoon  c&nadense.    <,N<UvTe,  vol.  iv.  p.  28.   1611- 
PkRrt,  J.  B.    On    "the  £o7,ODn"  Limestone   of   EBStem   HasaachnKll^- 

<PToe.  Am.  Ame.  Adn.  8oi.,  toI.  ix,  270-271.    1872. 

Mr.  PerrjcorroboraresthealBIeincnlof  Ur.  Bnibank  u  b>  the  siiglscceof  dtonln 

Ihe  chrralBlllDe  llmceloneB  of  EalUiD  MbmcIidhIIb.    (Nlcholnon  in  While  icd  Nicb. 

olHD-aBtb.p.ST.I 
Pkrst,  J.  B.     few  remarks  on  the  "Emoon"  Limeatone  of  Eastern  Kaet- 

chuaetts.    <Proe.  Bott.  Soe.  Nat.  flirt.,  vol.  xiv,  pp.  199-204.    1S72. 
Pdbtbkwski,  (Pkof.)  P.     BkiEOOn  canadense  Im  Kallistein  von  Hopimrsnin 

Finnland.    <BvU.  d.  lAead,  Imp,  d.  Sai.  a.  81.  Piter,  tome  x,  pp.  \i>\  1>^ 

1866. 
Rkase,  T.  H.    On  the  Eozoon  canadenee.    -CNiUwe,  vol.  ili,  pp.  HE,  14'. 

1870. 
REAi>E,  T.  H.    On  the  Eozoon  canadense.    <iVa(ur«,  toI.  ili,  pp.  S6T,36Ti 

368.    1871. 
RowHBT,  T.  H.    On  the  so-called  "Uozoonal"  Rock.    <iQ«art.  Jovr*-  Gi^ 

Soe.  land.,  toI.  xxt,  pp.  116-118.    1869. 
SCBUi/rzB,  H.  S.    Eozoon  canadense.    <£'aln«r  Ztitang,  aug.  14,  CoIdehc. 

1873. 
Not  seen. 
BcBDLTZE,  M.  8.    Elozoon  canadense.    <Ann.,  and  Mag.  Nat.  Kst.,  xt'  ^< 

vol.  xiii,  pp.  324^26.    1874. 
Sabford,  (Mb.  )    Announces  EoEoon  In  Connemara  Marble  of  the  Bini'"''' 

Mountains,  Ireland.     <Jileelogieal  Mosa.    Keannounced  in  "Rcider," 

Feb.  26th,  1 865. 
Sot  Be 
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Thouoit,  W.    Palsozoic  crinolds.    <Natura,  vol.  iv,  p.  72.    1871. 

Bimuk  on  Eozoon. 

Vn,AsovA  r  I'kira,  Jdam.  Estructunt  de  loa  rocas  serpeatiDOMa  j  el  BoKOon 
cauadeose.     <Sm.  Sipan.  Hut.  Nat.,  vol.  Iti,  parU  2  and  3.    1874. 

CDDclndes  tbst  Boawn  caniidenn  Ls  nol  tfac  remalna  of  u  oiganlsm.    (Ntcbolaon  in 
White  and  NkhalHn'a  Bib.  p.  ISO.) 

WomfET,  J.  D.,  and  H.  E.  Wadswortb.  Remarks  on  ttie  Eozoon  From  the 
Azoic  tifatem  and  ils  BubdiTirioDS.  -CBvU.  Mm.  Comparalnt  Zoot.,  vol. 
vii,  pp.  B2&-63S.    1884. 

WiNCHELL,  N.  H.  The  ctinriferoua  aerlei  in  Minnesota,  <  Jn).  Ate.  Adt. 
Sci.  1880,  p.  42S.    Reprinted  in  the  nintli  Annual  report  of  the  Mlnoeaota 

A  Rmuk  on  Ibc  probable  Bllnrlan  or  Cambrlui  ige  of  the  Boioon-bMrlng  rocki  ot 
Cinida,  bued  oo  tbe  age  of  Ibe  Moriaii  rocka  ot  HlnnenM. 

WniCREi.L,  N.  H.    Geology  of  Minnesota,  vol.  i,  of  the  final  report,  p.  283.  • 

1884- 
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NORTH  AND  SOUTH  AMEBICA- 

Asoir.    The  HumtnuUtes  of  North  America.     <C_Am«r.  3t.  Mkro.  Jotm-.Tol 

iT,  pp.  1-2.    1883. 
Akmold,  J.  W.  B.    UlCKMCOplcft]  EsuninatioD  of  fipeciauins  of  Deep  tin 

SonndiDgs,  taken  during  8  cnilie  of  the  "Nautical  Bcbool-ahip  Hercuiy," 

1871-2.    <^Btpt.  Oomm.  of  Pub.  CharHit*  and  Con^eUont,  pp.  13-16.  187?. 
AaASBiz,  L.    Keport  npon  deep-eea  dredgings  la  tbe  GulL^tream  during  ibe 

Third  CruiM  of  the  United  8ute»  Bteamer  Bibb,  addr^ed  lo  Prof.  Ben- 
jamin Pierce,  Superintendent  United  States  Coast  Surreri    <  U.  S.  Cm4 

Airwy  Report,  18S9,  pp.  208-219.     Ig72. 
AoiAauz,  A,    On  the  Ezpioratlona  in  the  Vicinity  of  the  Torlugaa,  during 

March  and  April,  1881.    (Pelagic  Fauna  of  the  Oulf  Stream).    <S^. 

Mui.  Comf.  Zaa.,  vol.  iz,   pp.  146-149,  1881;  also  Xahire,  to),  xzit,  p. 

692.     1881. 
'  Baiiat,  J.  W.     Fossil  Foraminifera  in  the  Green  Snnd  of  New  3enej. 

-CAmtr.  Joum.  Set.,  vol.  xU,  pp.  213,  214.     1841. 
Bailxt,  J.  W.    American  Polythalmla  from  the  Upper  HiBsissippi:  and  also 

from  the  cretaceous  formation  on  the  Upper  Missouri.    <  JtMr.  Jovrn. 

&>.,  vol.  xll,  pp.  400,  401;  4  wood  cuts.     1841. 
Bailst,  J.  W.    On  foasU  Fbraminifera  in  the  calcareous  marl  from  the  cn- 

taceoui  formation  on  the  Upper  Missouri,  and  on  BiUdSed  wood  fonnd 

near  Fredericksburg,  Vs.    <P7ve.  Acad.  Nat.  SeL,  Pfuta.,  vol.  1,  p.  7S. 

1843. 
IIailby,  J.  W.    On  aome  New  Localities  for  Infnsoria,  Fossil  and  Recent. 

■CAmtr.  Jour.  Set.,  vol.  dvlil,  pp.  821-343.    1B45. 
BAII.BT,  J.  W.     OnaProcessforDetectingtbeRemBinsof  lDfaaoria,etC.,in 

Sedimenlary  Deposits.    <Pree.  Amer.  AMtoe.  Aloe.  8U.,  IMS,  p.  409. 

1860. 
Bailit,  J  W.    MicTOBCoplcal  examination  of  Soundings  made  by  the  U.  S. 

Coast  Survey  off  the  Atlantic  Coast  of  the  U.  S.    <Smilh  QmtrO.  I* 

fiuwl.,  vol.  li,p.  16;  1  plale.    1651. 
Bahat,  J.  W.    Observations  on  a  newly  discovered  animalcule  {Pamphania]. 

<,Amer.  Jovr%.  Sei.,  vol.  xv,  2d  ser.,  pp.  341-347, 1863;  and  QuaH.  Jeur*. 

Mkn.  Si  ,  vol.  i,  pp.  29B-S9S.    1863. 
B&iLET,  J.  W.    Examination  of  some  Deep  Soundings  from  the  AUsoiic 

Ocean.     <_Amtr.  Jour.  Set.,  vol.  xvli,  2d  ser.,  pp.  176-178.    1854. 
~  Bah-kt,  J.y( .  On  the  Origin  of  Green  Band, and  Us  forraaUon  in  the  Oceini 

of  the  present  Epoch.     <Pnw.  Bo$.  Soe.  Nat  But.,  vol.  v,  pp.  364-KS, 

1866;  also  in  Amer.  Jour.  Sd.,  vol.  xxii,  pp.  260-284.     I85(>. 
~  Bailet,  J.  W.    On  the  Origin  of  Green  Sand  and  its  fonnation  in  the  Oceani 

of  the  present  Epoch.    <Quart.  Joum.  Mier.  S^.,  vol.  v,  p.  83.    1B57. 
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Bailkt,  L.  W.  Notct  OQ  New  Bpecioa  of  Microscopical  OrganiBms,  cliiefly 
fmm  the  Para  lliver.  South  America.  </i>ur.  Bot.  Sei.  Ifat.  IM..  toI. 
vli,  pp.  327-351.    1863. 

Barnabd,  W.  S.    Prouooaa  Studies.    <iProe.  Amer.  Auoe.  JOv.  Sd.,  lSVf5^ 
vol.  ixiv,  pp.  240-242.    (Abstract.)    187|.4 

Ecblnopjilf,  Hglrph*. 

J^  SiLLQtos,  E.  Notes  on  Kune  of  the  mora  rcnurkable  genera  of  Silurian  and 
Ucvralan  foulls.  <ain<Kl.  Nat.,  new  ser.,  vol.  ii,  pp.  1B4-189,  with  14 
wood  cute;  and  pp.  408-40fi^  with  3  wood  cuts.     18^.  ^^^ 

Dlamewi  Iho  tlrnclais  mnd  nfflaUiei  of  KKsptacnlitin,  PoKcaini.  and    BeitrJcim. 
(NJcliDlKin  Id  WLiiB  ud  Nicholion'i  Bib.  p.  TB.) 

/•  BiLUHOB,  'E.    PalFKizoic  Fossils,  vol.  i,  18G1-186S.    -COael.  Sarveg  t^Canada. 
"New  Bpecies  of  Lower  Silurian  Fossils, " 
Blau,  W.  p.    Notice  of  Remarkable  Strata  containiDg  the  remsina  of  lo- 
fueorla  and  Pulytbalamla  in  the  Tertiary  Formation  of  Monterey,  Cali- 
fornia.    -CProe.  4ead.  Nat.  Sci.  PhOa.,  vol.  ^t;  pp.  328-351.     1856. 
BoRHEMAHR,  J.  G.,  Id  Bnoan's — Uelier  einige  bisher  nichtbeachteteTertiar- 
Geitelne  aua  der  Umgegend  too  lUo  de  Jantiro.     <^Eiman.'»  Arehit.  o. 
utiMMcA,  Kunde  «.  Rutland,  vol.  iIt,  pp.  143-101,  pi.  Iv.    1834. 
'  Brid?,  H.  B.    a  monograph  of  Cartrauiferous  and  Permian  Foramlnifera 
(the  genua  Fusniina  excepted).    KPalaonioffraphieal  Soeiely,  1876,  pp. 
1-1S6,  plates  i-zil. 

Thla  vork  it  nccHwillr  principill;  concernsd  witb  BrJUah  (oni»,bDt  nnt  giclailralj 
to.    At  pSKc  47  ta  iiuiDiusrT  of  feoiofical  locftlUlaB  In  Nortb  America  whtcli  hsvi 
rlsld«l  CnrbonlferoDa  or  Permian  >l>niiniiit/'iira.    The  f^lowiog  forma  an  deacrllwd 
from  Uia  CarboniferoaB  Itocluor  North  America:     Ya^lina mlmtroiAut,  Eheb.,  V. 
dei/^rroi..     V-  viii:<iiM  Brad;.     V    bMoid«,,  a.  >p.,    V.  radit,  a.  ap.,  NodoiiHclla 
firitcaia,  DawaoD.    Cnimn'na  aMbigiia.  n.  ap ,  and  Eitdothiira  bomuni,  Phlll.    The 
lul  i>  atMntn  lo  ba  Ihe  mbBeqaentlj'  deacrtbad  Bm^lia  bailrfi.  Hall,  from  the  8per|«n 
Hill  LlmeMono  of  iDdlaDa.    (Nlckolnn  In  Wblts  and  Nlcholaon'a  Bib.  p.  80. 
''BitoADHEAD,  Q.  C,  in  Haphael  PUmpelly's  Prellminarj  Report  on  the  Iron 
Ores  and  Coal  Fields.    <{7wl.  Surety  of  Mitwtri.     1873. 
Foeallna  and  Receptacnlllea. 
'  Broadbsad,  O.  C.  Carboniferous  Rocks  of  Kansas.     -CTraiu.  Acad,  Sei.,  S, 
Lmiit,  vol.  IT,  pp.  481-482.     1884. 
Fuanllna  crUndrica. 
Cork  AD,  T.  A.    Descriptions  of  new  species  of  Organic  Remains  fram  the 
Upper  E:ocene  Umeetone  of  Taiif^  Bay.    <_Am«r.  Jovrn.  Sd.,  vol,  il,  3d 
■er. ,  pp.  3)9,  400)  9  wood  cuts.     1846. 

DMCrlbei  H-  Maridafuu,  Orileliaria  ntclla. 

CosKAD,  T.  A.  0>>servatlons  on  the  Eocene  formation,  and  detcriptlons  of 
one  hundred  and  five  new  fossils  of  that  period,  from  the  Ticinitj  of 
Vicksburg,  Hisstasipt^;  with  an  appendix.  <iProe.  Aead.  Wat.  Sai., 
PhOa.,  vol.  iU,  pp.280-299.     1848. 

Remarka,  aiDoog  tbe  cbaracterlalle  foaalla,    B»mm,iiilU'.t    MmltUi  S.  Ftoridama. 
CritUUaria  raUila, 
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OomtAD,  T.  A.    Report  of  the  United  States  and  Heilcan  Boundary  Sorrc^, 

vol.  1,  tit.  ii.    Descriptiona  ef  Cretaceoua  Foaslla.    18S7. 
OoHRAD,  T.  A.    Catalogue  of  the  Eocene  Annulata,  Foramintfeia,  Ecbioo- 

dennala  and  Cirri{)edia  of  tbe  United  BtAtea.    <Pnie.  Aead.  NA  Set., 

PhOa.,,  vol.  xtU,  pp.  73-76.    leSS. 
OODPBI,  J.  H.    A  letter  read  b^  Dr.  A.  A.  Oould,  dated  at  Bainbridge,  on 

the  Chal&hoochee  River,  0«orgin,  March  13, 1S43.    -CProe.  Bot.  3ae.  IM. 

BU.,  vol.  11,  pp.  123-124.    1S48. 

ItummuUtc;  pratwblj  It.  Uanltlti- 

Cbavbr,  Ain>  HAirpTT.    ReceDt  Diacoverf  of  a  Deep-aea  Bank  on  the  Baalern 

Side  of  the  Gulf  Stream  of  tbe  Goaat  of  South  Carolina,  Georgia  uid 

Florida.     <Prae.  Amer.  Anoe.  Ai».  Sd.,  vol.  vii,  pp.  167-171.    1B5S. 
Cbisp,  F.    On  Hr.  W.  it.  Thomaa'  alides  ol  sand  obt^ned  bj  waahing  cltf 

from  the  boulder-drlft  of  Heeker  county,  Hlnn.,  U.  8.  A.    <Jmrn.  R. 

Mioro.  Sue.,  ser.  ii,  vol.  iv,  p.  504.    1384. 
GBEDmn,  H.    Die  Erelde  von  Nevr  Jersey.    <2MlaeAr.  d.  deuOeh  gaol.  OmS, 

bd.  xxU,  pp.  191-262.    1870. 
Crosbv,  W.  O.    On  a  Possible  Origin  of  Petrosiliceoua  Kocks.    <f  roe.  Bm. 

306.  Sat.  EM.,  vol.  u,  pp,  160-169.    1B79. 
CoNNnaBAX,  K.  M.    Cleaoiag   Fonuninifera.     <JflWr.  M.  Mien.  Jmtrn. 

vol.  i,  p.  es.    1880. 
CumnxaHAU,  R.  0.    Notes  on  the  Natural  Historj  of  the  Strait  of  Ht- 

gellan;  pp.  2S-32.     1S71. 
Daka,  J.  D.    Descriptions  of  fossils.    <iApp»naia!  to  vot.  x,  WiiiM't  U.  & 

Bxpl.  Saipai.,  [Foramlnifera  from  Oregon,)  p.  729,  pi.  21  of  atlas.    1S49. 
Daha,  J.  D.    Origin  ot  Coral  Heefs  and  Islands.    <_Amer.  JgvTH.  Sa.,  3d 

■er.,  vol.  xzz,  pp.  8S-10G,  169-191.     1B8G. 
Dawkut,  Q.  M.    On  Fonunlnifera  from  Onlf  and  lUver  St.  Lawrence.  <_Cm- 

ad.  ITat.,  N.  B.,  vol.  v,  pp.  172-  wood  cnts.    1870. 

Dawson,  O.  H.    Note  on  Uieoccuri«ni-«  of  Foramintfara,  (Joccoliths,  etc  ,  in 

the  Cretaceons  {locks  of  Manitoba.    <^Canad.  2faL,  new  ser.,  vol.  vil,  pp. 

813-367.     1874.  ^]^f- 

Tba  uiUim  aiamLnsd  theCraUeeoni'Bockiof  Pembtna^mB  of  which  rtnmbleilUic 
"chalk"  of  Kabruks  Id  appaaianee  and  leinn.  The  wfthj  bale  of  Ihli  dcpoatl  rea- 
■lilsd  prlnclpallT  of  niraaiiTufrta,  coccollthi,  and  allied  argantnna.  Tha  astbor 
dawrlbai  and  flgurM  Tatularia  Btobuletm,  T.prgnim^  Diteariimi  vMaJuni,  Flm- 
otialvia  arimiHttuii,  and  forma  ot  coccaMbaand  Rbabdolitha.  (RicbolMn  luWhlir 
andNlcbolaoD'aBlb.  p.fil.) 

Dawboit,  Q.  M.  Report  on  the  geology  and  resources  of  the  region  in  the 
vicinity  of  the  Forty-ninth  Faiallel,  from  the  Lake  of  the  Woods  to  the 
Rocky  Hountainsi  with  lists  of  plants  and  animals  collected,  and  note) 
on  the  foadls.    Pages  373,  with  18  plates  and  3  maps.    1876. 

Ttunannaleaon  tha  foaalla  colleclsd  (moftly  planli  and  vertebratei),  andamraE^ 
tlwn  nul  ba  mentioned  tbe  mlcro*co[ilc<]r|[aDlami  (Foramlnlfera,  bIc.,)  delecud  bl 
the  anlbor  In  the  Cretacaona  Rocka  ol  Ibe*  Pembina  eacarpmcnl  and  otber  locallliM. 
(HIchDiaon  in  While  and  NlcholBOn'a  Bib.  p.  SI.) 
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Dawbok,  O.  H.    On  &  new  Species  of   Loftusld  from  Britiah   Uolumbia. 

Qarl.  Jotirn.  Qeot.  Soe. ,  Lond.,  xizr,  p.  69,  pi.  vl.    1879. 
Dawsor,  Q.  H.     Bowlder  C1b;b;  their  Microscopic  Structure  and  the  Various 

Orgkniams  FoQod  in  Tii«m.    <rAe  Tinut,  CMcsgo,  June  13, 1885, 
Datcoh,  O.  H.    Boulder-clftTs.    On  the  Hlcroscopic  Strncturu  of  Boulder- 

clsja  sod  the  Org&nlsins  conti^Ded  In  them.    <.BuJl.  Chieago  Aead.  Sei., 

vol.  1,  pp.  S9-e9;  3  wood  cuU.    1SS5,    Also  ia  the  ThMeeiUh  Ann.  Stpt. 

GmI.  and  Ifat.  BM. ,  Sitr.  Minn.,  18S4,  pp.  lEO-163;  3  wood  cats.    188S. 
Dawsos,  J.  W.    Additional  Notes  on  the  Poet- Pliocene  Deposits  of  the  St. 

LswTonce  Valley.    <_(^nad.  Sat.,  toI.  it.  pp.  23-39;  wood  cuts,    1869. 
Tb*  siilboT  dmorlbN  aod  flgana  B  ipteiM  at  the  Foramlnltni. 
DiWKMT,  J.  W.    Notice  of  Tertikry  FoseUs  from  Lsbrador,  Msiae,  etc.,  vtd 

Remftrks  oa  the  Climate  of  Canada  in  Newer  Pliocene  or  Pleistocene 

Period.    <Oifwd,  Sat.,  vol.  t,  pp,  188-300,  wood  cuts.    1860.    Foruni- 

Tba  onlj  imw  (imcIm  mBDtloned  la  Itimioniiui  taimilaruu. 

Dawboh,  J.  W.    Notes  on  Post-pliocene  DepoeltB  at  Rlrlete  Du  Loupe  and 

'Mdaaac.     <:Canad.  Sat.,  N.  H.,  vol.  ii,  pp.  81-87.     1866. 
Dawsoh,  J.  W.    On  Foramintfera  from  the  Oulf  and  itiver  Bt.  Lawrence. 

<Amer.  Jburn.  Set.,  toI.  i,  ser.  3,  pp.  204-210;  10  wood  cute.    1871. 
Dawson,  J,  W.    On  Fonminifera  from  the  Qulf  and  River  St.  Lawrence. 

<jlnn.  and  Mag.  Sat.  Rut.,  ser.  4,  vol.  vii,  pp.  83-89.    1871, 
I>AW8oi(,  J.  W.    On  Some  New  Specimens  of  Fossil  ProtOEoa  from  Canada. 

<Pnie.  Amm:  Am>e.  Attn.  8ei.,  1876,  toI.  ixiv,  pp.  100-106;  wood  cute. 

1872. 
Dawbof,  J.  W.    Notes  on  the  Post-pliocene  Geology  of  Canada.     <(Sinaif, 

SaL,  N.  B.,  Tol.  Ti,  pp.  19, 166,  241,  369,  pi.  lil.    1872. 
Dawsor,  J.  W,    On  some  New  Bpectmens  of  Fossil  Protozoa  from  Can«d«. 

<i^w.  Amer.  Ame.  Adv.  8ei.,  vol.  mIt,  pp.  100-l»6.    1876. 
Dawson,  J.  W.     Palieonlologlcal  Notes. — n.    BaccamminaT    (CalcisphfBra) 

Brian*.     -CCOnad.  Sat.,  rol.  z,  No.  1.    1881. 
D'OKBiaKr,  A.    Voyage  dans  I'Amerique  Herldmale  pendant  les  Annees, 

1826-1833.     Paris,  1834-'43,  vol.  v,   partie  6.     F^rotntWrnu,  fol.  9  pi's. 

1839. 
D'Orbiont,  a.  D.   Die  Poraminlferen  Ameiikas  und  der  Canarlechen  Inseln. 

(Hnller  Archiv.)    SO  Berlin.     1840. 
EHRsiiBUtci,  C.  G.    Verbreitung  und  Einfluss  der  Mikroscopischen  Lebeos 

In  Bud  und  Nord  Nord  Amerika.    'C-Abhan.  Kangl.  AJead.  Wm.  Berlin, 

(1841),  pp.  2S],  438;  4  plates.     1S41. 
EHREXBERa,  U.  G.     YerbreltuDS  des  Uikroabopisclieii  Lebens  als  Felsmaitsen 

un  Centralen  Nord-Amerlka  und  Im  Weallichen  Aaien.      'BerieMt  d.  k. 

preuM.  Ak.  Wi»».,  1842,  pp.  187, 188.    1842. 
Eebbhbebo,  C.  Q.     Deber  das  mikroscopische  Leben  in  Texas..     'BtrieAte 

d.  i&iigJ.  p/mtu.  Akad.  Win.,  {l»4f>),  pp.  87-91.     1M:>. 
18 
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Bbrbkbero,  C.  G.  VerbreituDg  uod  Binfluu  des  mikroakoplscheD  Lebens 
In  Sud  und  Nord  Ameriks.  <Ab>tand.  d.  Atad.  d.  IFiM.ni  fiarltn  (1S41), 
pp.  291-445;  4  pl&les.     1843. 

EHitENBBiiti,  C,  0.  Reporl  on  the  epecleaof  Infut>ori&  coniHlned  in  sp«9Ci- 
meoB  of  Ihe  sediment  of  the  HlGsisiippi  river  -.'^Aartnont.ObMr.Ifat. 
OAwp.  Waxh.,  vol.  lit,  appendix  it.  ObBervationg  on  the  Hiasistippi 
Biver  M  Hem[fhtB,  Tenn.,  pp.  26-32.     18S3. 

Erhbrbbrq,  C.  0.  Die  weiter«  Entwickeluag  Kenntniss  des  Qrundsandes 
als  grune  Poly tbalamieo-tltelnkeme,  ueber  bnunrotlie  dqiI  corall-rothe 
melnkeme  der  Polythnlunien-Krede  Id  Nord-Ameriha,  and  aeberden 
MeereagruDd  bus  12,900.  Puss  Tiefe.  [The  furtherdevelopmeDt  ofjhe 
discovery  ih&t  the  green  Mud  I9  composed  of  green  CASts  of  polytha^ia. 
also  on  the  brownish-red  or  bright-red  CMsts  of  poljlhalmiA  In  chalk  of 
North  Americ*,  and  on  the  sett  botlom  M  depths  of  12.M0.  ]  MotmU- 
ieriehtd.  kk.  Akad.  d.  Win.  BtrUn,  1SS5,  pp.  172-178. 

Tha  chief  polnl  Id  ihli  papar  li  ibit  the  brownlih  or  nddiab  "chalk"  or  AUbam* 
Dim  ID  color  too  Douroda  aholliof  I^rraninifim  llllad  wllh  laiiiillaTlTCotoRd  ailleaie 
ot  iron.    Nlebolnni  In  WhIU  and  Nlcholion'a  Bib.  p.  SB.) 

Ehbbhbbko,  C.  0.  Erl&uternngen  ueber  den  Orunnnd  im  Zeuglodon-Ealke 
AJabam'B  in  Nord-Amerika.  [Investlga lions  into  the  green  sand  ot  the 
Zeaglodon  limestone  of  North  America.]  MoruOtbariditd.  k.  k.  Akad.  d. 
Wim.  BtrUn,  ISBG,  pp.  B3-S9. 

Ttaa  anlbor  ahows  thai  Iba  graloa  oF  graoD  aan'l  intenpenied  in  the  ZeDglodon-Ume- 
aloDe  of  Alabama  an  reall;  of  iha  Dalnra  of  cani  of  Iha  (bella  of  t'olfthalamaDa  4 

Foramini/tra.    At  leaat  thirty  dlffeRnt  forma  wen  recDgnlied  bjr  the  aotbor.   (Nlchol- 
•OD  Id  Whlt«  and  Nlcholaona  Bib. -p.  M.) 

Ehhbhbkiio,  C.  O.  Beitng  zur  Uebersicht  der  Elemente  des  tlefen  Sleeres- 
grundes  Im  MexicsDischen  Golfslrome  bel  Florida.  <  Mcnattber  d.  k.  pr. 
Akad.  d.  Witt.  BwUn  (1861),  pp.  232-240;  Ubk.    1862. 

FABBicitiS,  O.  Fauna  Oroenlandlic,  sjstemAtice  slatens  animalia  Groentan- 
dite  occldentalis  hactenus  indagata,  etc.    HafnlK  et  Ltpdce.    1780. 

Qabb,  W.  H.  DeBCrlptfons  of  new  species  of  American  Tertiary  and  Cteta- 
.ceous  fossils.    •'Joitm  Acad.  Sd.,  PhUa.  n.  s.,  vol.  iv,  pp.  37S-406,  pi. 

liix;    1S60. 

Oabb,  W.  M.  Catalogue  of  the  Invertebrale  Fossils  of  the  Cretaceous  for- 
mation of  the  United  Slates,  with  references.  ^jProc.  Aead.  Nat.  Set., 
PhOa.,  1859,  20  paget.    1860. 

Qabb,  W.  U.    Description  of  a  Collection  of  Fossils  made  by  Dr.  Antonio  : 

llumondi  in  Peru.       ..Tovrn,  Aead.  Jfat.  &>.,  PMa.,  vol.  viij,  pp.  263-  1 
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Galbotti,  H.  G.  Sur  te  calcaire  Cretace  dea  environs  de  Jalapa  au  Mexique. 
<£«U.  de  la  SoeMt  Otol.  dt  Fratue,  vol.  x.    8  vo.  Paris.    1839. 

OEmTZ,  H.  B.  Cflrbon formation  und  Dyas  in  Nebraska.  <Acia  Aeademia 
Leop.  Coral.,  vol.  xxniii,  pp.  1-91;  B  plates.    1866. 

Faaiilina  depreaai,  Fiicbet.    P.  cyllndrica,  Fischer. 
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'  Hall,  J.    Dwcription  of  new  spftciea  of  Foidls  from  the  Carboniferous  Lime- 
stones of  Indiana  ftod  UllauiB.   ^Tram.  Albany  Tail.,  \y,  pp. i-M.    IfiOfl. 

RaUllaBkllejl,  P.M. 

Hall,  J.  ObMrrations  upon  the  Cretaceous  Strata  of  the  United  States  with 
reference  to  the  Belatlve  Position  of  Fossils  Collected  by  the  Boundaij 
Conunisaion.  <AmiT.  Journ.  Sei.,  vol.  zxiv,  2d  aer.pp.  72-86.  1857. 
'  Hall,  J.  Notice  of  some  New  Species  of  Fossils  from  »  Locality  of  the  Hi- 
agan  Group,  in  Indiana,  with  a  list  of  Identlfled  species  from  the  same 
place.  <^ Traiu.  Aliang  In»t,,iY,  pp.  1S6-22S.  1862. 
BaccpliCDlIlM  nibtarblnala*  (Hall)  p.  K*. 

HAMLnt,  F.  M.    The  Preparation  and  Mounting  of  Fonuminifera,  with  De- 
scription of  a  New  Slide  for  Opaque  ObjocU.    <'Pnx.  Am«r.  8oe.  Mie., 

sixth  meetlOE,  1883,  pp.  65-68.     1883. 
Habpsr,  L.    Prelimlnsrj  Report  on  the  Geolocj  and  Agrlcullore  of  the 

Stete  of  Hinisslppi,  pp.  348;  tables  I- VII.    18S7. 
Harvxt,  W.  H.,  and  J.  W.  Bailbt.    New  Bpeeiea  of  Diatomocea;,  collectad 

by  the  United  States  Exploring  Expedition,  under  the  command  of  Cap- 
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HiTDUf,  (Dr.)  F.  V.    Oeological  Report  of  the  Tellowstone  and  Missouri 

River's  Foraminifera,  p.  123.    18S0. 
Batdbr,  (Db.)  F.  T.    Final  Report  of  the  United  States  Oeological  Survey 

of  Nebraska  and  Portions  of  the  Adjacent  Territories,  p.  140,  pi.  11,  v. 
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Hbilfbih,  a.    Notes  on  the  Tertiary  Geology  of  the  Southern  United  States. 

<Pn>e.  Aead.  Nat.  Sd.,  PMIa.,  1881,  pp.  101-159.    1881. 
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VII. 

NEW  SPECIES  OF  FOSSILS. 
By  N.  H.  WINCHELL. 

CBYPTOZOON  MINNESOTENSE,  n.  (p. 

Plates  I  and  U. 

(Compare  Cryptoeoon  proliferum,  Hall,  thirty-sixth  regente' 
report  on  the  New  York  State  Cabiaet,  plate  YI.) 

Iq  1876,  and  again  in  1877  specimenB  nf  doubtful  organic 
forms  were  collected  by  the  writer  at  Northfield  from  the  mag- 
nesisQ  limestone  beds  that  outcrop  along  the  left  bank  of  the 
Cannon  rirer  a  mile  nnd  a  mile  and  a  half  below  the  city.  These 
were  registered  in  the  General  Sluseum  of  the  University  with 
the  numbers  2391,  and  2563  without  special  description.  In 
May,  1885,  the  same  form  was  seen  more  afaandantly  in  the 
uppermost  layers  of  similar  limestone  at  Cannon  Falls,  in 
Qoodhne  county,  and  was  registered  as  a  "supposed  stroma- 
topora,"  with  the  number  58S£>.  In  both  cases  this  fossil  has 
been  found  in  the  upper  layers  of  this  limestone,  directly  be- 
neath the  St.  Peter  sandstone,  which  can  be  seen  in  both  places, 
in  outcrop  but  a  few  rods  away.  The  museum  is  indebted  to 
Mr.  W.  H.  Scofield  of  Cannon  Falls,  for  the  finest  and  largest 
perfect  specimen  of  this  fossil  that  has  yet  been  seen.  A  spec- 
imen haTin£  the.  same  laminated  structure  and  from  the  same 
formation  (so  far  as  could  be  judged  from  the  litholo^  and  the 
geographical  position)  was  found  in  the  drift  in  Fillmore  county; 
and  silicified  masses  of  laminated  rock  are  referred  to  in  the 
report  on  that  county  in  rol.  i  of  the  final  report,  p.  S83,  where 
they  are  compared  to  Eozoon  canadense.  It  is  highly  probable 
that  all  these  belong  to  the  same  generic  form,  and  probably  to 
the  same  «pecie8,  though  there  is  a  constant  difference  in  outer 
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Bhap«  between  those  seen  at  Nortbfield  and  those  at  Cannon 
Falls. 

The  specimens  obtaioed  at  Nortbfield  (PI,  IL,  fig.  4)  are  aob- 
cjlindrical  with  a  conical  upward  apex.  They  are  Irom  one  to 
three  inches  long,  the  length  depending  apparently  on  the  cir* 
cumstances  that  attended  their  removal  from  the  enclosing  rock, 
and  from  one  to  two  inches  in  diameter.  They  appear,  out- 
wardly, like  a  snccession  of  cups,  or  thimbles,  piled  on  each 
other,  the  lower  end  of  each  covering  the  upper,  closed  end  of 
the  one  below  it.  But  the  lower  edge  of  each  onp  is  ragged  and 
capriciously  fractured,  due  to  the  weathering  out  of  the  spec- 
imen from  the  enclosing  rock,  for  it  is  probable  that  the  spec- 
imens would  not  he  discovered  except  for  the  distinctness  of  the 
cup-shaped  lamination  which  is  made  conspicuous  by  exposure  to 
the  weather.  It  is  evident  that  they  are  not  always  cylindrical, 
nor  sub-cylindrical,  since  the  impressions  of  the  apices  of  several, 
remaining  on  the  under  surface  of  a  small  slab  of  rock,  are 
somewhat  elongated,  though  the  most  of  these  are  concave,  and 
shaped  like  the  conical  tcps  of  the  most  of  the  detached  spec- 
imens. The  frayed  edges  of  the  laminas  vary  in  frequency  and 
in  thickness.  Generally  two  or  three  occupy  the  space  of  a 
quarter  of  an  inch,  but  the  intimate  stracture  shows,  in  a  thin 
section,  a  much  finer  lamination,  viz. ;  from  six  to  ten  lamine  in 
a  qoarter  of  en  inch. 

The  specimens  from  Gannon  Falls  show  a  similar  bnt  much 
finer  lamination,  the  laminie  being  as  frequent  as  six  or  eight 
lamince  in  a  quarter  of  an  inch,  as  visible  to  the  eye.  In  a  thin 
section  the  fine  lines  indicating  the  sections  of  the  laminas  are 
as  numerous  as  ten  to  fourteen  in  a  qnarter  of  an  inch  (PI.  IT, 
Fig.  3).  Furthermore  the  Gannon  Falls  specimens  are  quite 
different  in  outward  form.  They  are  shaped  like  the  fossil  from 
the  Trenton  which  is  well  known  under  the  name  CheAtUs 
petropolitanua,  but  attain  an  immense  size.  The  largest  perfect 
specimen  seen,  detached,  is  ihatkindly  furnished  by  BIr,  Scofield, 
who  found  it  at  Gannon  Falls,  weathered  out  from  the  Sfaakopee 
limestone,  and  is  nearly  sixteen  inches  in  diameter  across  the 
base,  and  eight  inches  in  hight.  Its  form  is  well  represented 
by  figure  42  (A),*  on  page  317  of  Mr.  Nicholson's  Paiaeome 

■J<ow  uparitcd  bf  Ut.  Hlebolioii  Dnd*r  lbs  nun*  i(i»tricii(ii>ani  {Diplatrumi  Wkitttam- 
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tabulate  corals.  Numerous  otliera  of  equally  symmetrical  out* 
lines,  varying  iu  size  from  three  inches  to  ten  inches  iu  trana- 
rerse  diameter  have  been  gathered  at  Canaon  Falls.  They  are' 
alao  seen  to  overlap  each  other  and  to  be  of  rarioas  shapes  when 
crowded  in  the  rock.  The  surface  of  the  rook  is  nearly  covered 
with  them  over  a  space  of  a  square  yard  or  more  at  a  point  in 
the  highway  near  the  depot  of  the  Chicago,  Milwaukee  and  St, 
Paul  railway.  The  under  surfaces  of  perfect  specimens  are 
concentrically  striated  or  ridged.  This  form  has  been  seen  at 
Maukato  where  it  occurs  in  the  upper  portion  of  the  bluffs,  in 
the  limestone  that  is  used  for  qnieklime,  the  diminished  repre- 
sentative of  the  Shakopee  limestone.  It  is  more  common  than 
that  seen  at  Northfield,  and  the  name  minnesotense  is  applied  to 
it.  The  resemblance  of  the  Northfield  form  to  the  Phrygian 
cap  suggests  for  this  variety  the  distinctive  term  UhtrtfUis. 

These  forms  may  be  varieties  of  Prof  Hall's  species  ^ro^j/erum; 
but  they  differ  markedly  from  that  in  the  manner  of  growth. 
They  are  convex  upwardly,  instead  of  concare,  and  while  having 
apparently  a  main  central  point  of  attachment  from  which 
growth  proceeded,  they  spread  laterally  over  the  surface,  and 
each  grand  added  layer  of  growth  seems  to  be  expressed  in  the 
soncentric  undulations  seen  on  the  base,  which  has  a  central 
depression  rising  toward  the  center  of  the  mass. 

Prof.  Hall  has  kindly  supplied  me  with  a  specimen  and  a 
mounted  thin  section  of  Cryptozoon  proliferum,  for  comparison, 
from  which  it  is  seen  that  the  lamination  is  quite  similar  in 
general  character,  but  much  finer  in  the  Minnesota  forms. 

Locality  and  formation:  Cannon  Falls,  Northfield,  and  Man- 
kato  in  the  Shakopee  limestone. 

Museum  Register  numbers  2391,  2663,  5865,  and  6467. 

RHTNCHONEJLLA  AINSLIEI.  n.  ep. 

Plaiell,  figs.  Sand 6. 
Of  this  species  onlr  the  exterior  is  known.  It  varies  from  a 
quarter  of  an  inch,  or  less,  to  three  quarters  of  an  inch  in  trans- 
verae  dimension.  Mature  specimens  measure  somewhat  more 
than  half  an  inch  from  front  to  rear.  The  plications  are  finer 
and  mora  numerous  than  in  R.  capax,  with  which  it  is  constantly 
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associated,  bat  from  vhich  it  can  easily  be  distingaished  b;  this 
obvions  cbaracter.  It  is  also  a  broader  shell,  generally,  and,  like 
S.  Capax,  has  not  been  knotrn  to  acqaire  in  Minneaota  those 
rotoDd  proportions  which  the  latter  exhibits  in  Indiana  and 
Ohio. 

The  smaller,  or  dorsal,  valve  has  an  upward,  rounded  flexure  at 
the  center  which  extends  from  the  front  about  three-fourths  of 
the  distance  to  the  beak,  where  it  blends  with  the  general  convex 
surface  of  the  valve.  The  corresponding  flat  depression  of  the 
ventral  valve  can  be  traced  perhaps  a  little  further  toward  tte 
beak.  On  the  dorsal  valve  are  from  28  to  34  plications,  of  which 
six  or  seven  are  on  the  mesial  fold.  On  the  ventral  valve,  which 
has  a  distinct,  free,  perforate,  curved  beak,  are  about  the  same 
namber  of  plications,  of  which  six  or  seven  are  in  the  depressed 
mesial  lobe.  On  each  valve,  the  outer  ones  of  those  i^ications 
embraced  in  the  mesial  fold  are  partly  on  the  sloping  surface  from 
the  fold  to  the  general  surface  of  the  valve.  The  mesial  flexure 
of  the  valves  is  much  less  marked  in  the  youni;  specimens. 

The  beak  of  the  dorsal  valve  is  wholly  hid  by  the  curvature  of 
the  beak  of  the  ventral  valve.  The  beak  of  the  ventral  valve  is 
perforated  at  the  apex  by  a  circular  foramen  which,  however,  is 
coalescent  with  the  deltidium,  which  extends  to  the  hinge-line 
with  slightly  diverging  lateral  margins.  On  either  side  of  the 
deltidium  of  the  ventral  valve  is  a  curving  faintly  striated 
lamella,  simulating  a  cardinal  area  such  as  is  seen  in  Ortbis. 

The  plications  of  the  shell  are  creased  diagonally  by  fine  stria- 
tions  of  growth,  but  in  no  case  have  these  striations  been  seen 
flo  conspicuous  and  ornamental  as  in  some  specimens  of  R,  capax 
from  Ohio.  Indeed  they  are  hardly  visible  except  under  a  mag- 
nifier. 

Localitjf:  This  fossil  is  found  throughout  the  southeastera 
part  of  the  State  wherever  the  Trenton  shales  appear  in  outcrop, 
and  extends  as  far  north  as  Minneapolis  where  it  is  common  in 
the  shales  that  overlie  the  Trenton  limestone. 

Museum  numbers  324,  734,  4031,  5480,  5489,  5621,  5492,  5519, 
6505,  6617. 

The  specific  name  is  given  in  honor  of  Mr.  N.  S.  Ainslie,  of 
Rochester,  Minn.,  at  the  request  of  Prof.  R,  P.  Whitfield. 
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OBTUIS  BEMNICHA,  a.  ap. 

PUlelf,  fig.  7. 

Shell  about  aQ  inch  in  tranarerse  diameter  and  about  three- 
quarters  of  an  inch  in  length,  from  front  to  rear;  it  is  regularly 
oblong-oval,  with  the  greater  diameter  transTerae,  marked  by 
coarse,  bifurcating  costtB  which  radiate  from  the  beak.  The 
ventral  ralve  has  a  shallow  mesial  depression  which  begins  near 
the  beak  and  widens  toward  the  front  so  as  to  ocRupy  on  the  front 
margin  nearly  a  third  of  the  width  of  the  shell.  The  beak  is 
not  prominent,  and  in  all  the  specimens  seen,  which  are  rather 
poor,  it  seems  not  to  rise  beyond  the  hinge  area;  the  cardinal 
angles  are  rounded,  so  far  as  preserved  iu  any  specimens  seen. 

No  other  characters  of  tbis  shell  can  be  given,  as  it  is  only 
seen  in  fragments  which  are  but  rarely  large  enough  to  satis- 
factorily characterize  the  genus  Ortkis.  Very  many  impressions 
and  fragments  of  its  valves  are  found  in  a  brownish  magnesian 
'limestone  at  Red  Wing,  which  lies  beneath  the  surface  of  the 
grade  cf  the  street,  from  two  to  six  feet,  at  the  corner  of  Brush 
and  Main  streets.  This  limestone  was  excavated  in  the  construc- 
tion of  the  city  sewers,  and  seems  to  be  a  lenticular  layer  but  a 
foot  or  two  in  thickness. 

Formation:  This  layer  is  in  the  St.  Croix  formation,  about 
125  or  150  feet  below  the  limestone  which  there  rises  in  the  sum- 
mits of  the  bluffs. 

Museum  Eegister  numbers  6041  and  6070. 

Before  this  the  only  mention  of  Orthis  at  this  low  horizon 
seems  to  be  that  of  Prof.  A.  Winchell,  who  has  described  Ortkis 
barabuenais'  from  Devil's  lake,  Wisconsin.  (Am.  Jour.  Sci.,  vol, 
xxzvi,  p.  229.  1861);  Orthis  p^ina,  described  by  Prof.  James 
Hall  in  1863,  (Sixteenth  Report  on  the  New  Tork  State  Cabinet, 
p.  134,)  who  reported  it  from  Reed's  Landing,  Minnesota,  and 
Osceola,  Wisconsin;  Ortkis  coloradoensis,  described  by  B.  F,  Shu- 
mard  from  Burnet  county,  Texas,  (Trans,  St.  Louis  Acad.,  vol, 
1,  p.  637),  who  incidentally  {loc.  cit.)  referred  to  an  Orthis  "from 
the  Potsdam  sandstone  of  Minnesota,"  found  in  casts  in  a  fine- 
grained sandstone,  but  which  he  never  described,  and  Ortkis 

•Prof.  B.  P.  Wbltfleld  (OaoI.  or  Wit.,  toI.  iv,  p.  ITl,)  nprdi  thl*  u  mon  llkelf  ro  b«  > 
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curekensia,  recently  publiafaed  by  C.  D.  Walcott,  from  the  Eureka 
district  of  Nevada.  (Palsootology  of  the  Eureka  District,  p. 
^).  The  species  described  above  differs  widely  from  all  these, 
and  cannot  be  mistaken  for  either  of  them, 

ORTHIS  SANDBEROI,  n.  ap. 

Plate  II.  Flfti.  8  and  9. 

Associated  with  the  last  are  distinct  impressions  of  a  four-lobed 
bracbiopod  which  la  doubtfully  referred  to  the  genus  Orthis^ 
'The  greatest  width  of  the  shell  is  on  the  hinge-Iine,  amounting 
to  half  an  inch  or  somewhat  less;  from  the  ends  of  which  the 
margins  of  the  valres  retreat  abruptly,  producing  acute  cardinal 
angles.  After  a.  shallow  re-entrant  angle,  or  curve,  the  lateral 
margins  swell  out  again  in  passing  the  anterolateral  spaces,  form- 
ing rounded  lobes,  one  on  each  side  of  the  median  line.  As  they 
approach  the  center  of  the  front,  they  again  crowd  inward 
forming  at  the  front  an  indentation.  These  lobes  on  the  lar^r 
Talve  are  coincident  with  elevations  on  the  exterior  of  the  shell, 
and  the  retreating  angles  with  depressions,  both  of  which  extend 
from  the  margin  to  the  beak,  the  aspect  in  general  being  rather 
spiriferoid  or  four-lobed.  The  specimens  are  all  casts  or  impres- 
sions, the  shell  substance  having  beeu  absorbed.  These  inipres- 
sions  are  smooth,  though  there  is  in  one  case  an  appearance  as 
if  the  outer  surface  of  the  large  valve  were  marked  by  radiating 
costse.     The  beak  is  apparently  inconspicuous. 

Formation  and  locality :    Same  as  the  last. 

Museum  register  number  6490. 

The  name  is  given  to  this  Species  in  honor  of  Dr.  J.  H. 
Sandberg,  of  Red  Wing,  who  called  attention  to  this  inconspic- 
uous foesiliferous  bed.  Associated  with  this  and  the  last,  are 
occasional  traces  of  what  appear  to  be  crinoidal  remains,  in  the 
-form  of  sections  of  the  stems,  about  an  eighth  of  an  inch  in 
diameter. 
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A   SUPPOSED    NATURAL    ALLOY    OF    COPPER 
SILVER  FROM  THE  NORTH  SHORE  OF 
LAKE  SUPERIOR. 

Bt  N.  H.  WINCHELL. 


la  the  coarse  uf  preparation  of  the  exhibit  of  the  Minnesota 
departmeat  of  geology,  fauna  and  flora,  at  the  late  exposition  at 
New  Orleans,  I  obtained  at  Dulath  a  mass  of  native  copper, 
flimiiar  to  Dumerous  others  that  have  beea  found  ia  the  drift- 
deposita  in  the  northwest.  This  was  loaned  for  the  ase  of  the 
expositioa,  and  was  exhibited  during  its  continuance.  It  ia 
owned  by  Hon.  Q.  C.  Greenwood  of  Duluth,  and  is  said  to  hare 
been  found  near  the  month  of  Temperance  river,  in  Minnesota. 

This  piece  of  copper  had  been  assayed  to  ascertain  its  content 
of  silver,  which  was  evidently  present  throughout  the  most  of 
the  specimen.  Several  boles  had  been  drilled  through  it  for  the 
purpose  of  getting  a  fair  average  by  the  use  of  the  drillings,  and 
the  prevalent  opinion  of  the  amount  of  the  silver  was  stated, 
from  recollection,  to  be  five  pounds  of  silver  and  three  pounds  of 
copper,  and  it  was  thus  labeled,  while  on  exhibition  at  New 
Orleans,  the  official  statement  of  the  assayer  having  been  lost. 

On  the  return  of  this  specimen  from  New  Orleans  I  was  struck 
with  the  appearance  which  it  presents.  The  two  metals  are 
plainly,  but  not  homogeneously,  alloyed.  It  has  been  stated  that 
these  two  metals  are  never  thus  found  alloyed,  though  in  imme- 
diate contact,  in  the  copper-bearing  rocks  of  Lake  Superior. 

Dr.  G.  T.  Jackson,  who  was  the  first  to  call  paMic  attention  to 
this  point,  so  far  as  I  have  been  able  to  ascertain,  stated  in  1819,* 
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"that  onlf  one  other  locality  is  kaown  in  the  United  States  of  a 
mixture  of  native  copper  and  silver,  and  that  is  in  Somerville, 
N.  J."  He  saw  a  mass  of  natire  copper  taken  from  the  old 
Bridgewater  mines  which  had  numerous  lumps  of  silver  pro- 
jecting from  its  surface,  thoogh  firmly  united  to  the  copper  at  the 
point  of  contact.  He  calls  attention  .to  a  "series  of  facts  alto- 
gether  new  in  practical  geology,  viz.,  the  occurrence  of  veins  of 
solid  metalic  copper,  admixed  with  native  silver  and  not  alloyed 
with  it."  He  afSrms  that  he  has  "analyzed  hundreds  of  speci- 
mens without  ever  finding  any  true  alloy  of  the  copper  and  silver. 
In  cases  where  it  was  first  supposed  to  have  been  an  alloy,  it  was 
subsequently  found  to  be  merely  a  mechanical  mixture  of  the 
two  metals.  Had  they  no  affinity  for  each  other  the  particles 
could  not  have  been  more  separate,  but  since  we  know  that 
molten  copper  and  silver  readily  and  most  quickly  unite,  forming 
an  alloy  when  they  are  brought  in  contact,  and  know  also  that 
the  copper  requires  a  much  higher  temperature  for  its  fusion,  it 
is  difficult  to  conceive  that  the  metallic  lode  of  the  mine  was 
deposited  in  a  molten  condition." 

Messrs.  Foster  and  Whitney  in  their  report  on  the  Lake  Superior 
land  district*  in  1850,  refer  to  the  unalloyed  eoadition  of  copjier 
and  silver  in  these  rocks  Though  it  had  been  asserted  Uiat 
some  of  thfl  native  copper  contains  a  small  portion  of  silver 
alloyed  with  it,  they  found  no  silver  in  the  specimens  which  they 
examined  unless  particles  of  that  metal  were  visible  in  the  mass. 
A  specimen  of  native  silver  from  the  Minnesota  mine  was  found 
to  contain  a  trace  of  copper;  though  in  general,  they  atat«d 
these  metals  do  not  occur  alloyed  with  each  other,  as  would 
naturally  be  supposed  on  the  theory  that  they  have  been  forced 
up  together  in  a  state  of  fusion  from  the  heated  interior  of  the 
earth.  "The  silver  is  scattered  through  the  metalic  copper  in 
such  a  manner  that  each  metal  remains  entirely  free  from  alloy 
with  the  other,  although  the  junction  of  the  two  at  their  edges 
is  a  perfect  one.  The  silver  is  often  interspersed  in  the  mass  of 
copper  so  as  to  form  a  species  of  porphyry,  the  former  metal 
occurring  in  small  patches  and  particles  perfectly  soldered  to  the 
enclosing  mass  of  copper,  yet,  chemically  speaking,  entirely 
distinct  from  it." 

•Bgport  OD  (be  "coppor  Iand>"  of  tb*  L«ks  Snixrlor  lind  dMrlci  In  Hlctufui,  1810^  p.  KS. 
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Prof.  K.  Fampelly  never  found  these  metals  in  the  least 
alloyed  toftether,  though  constantly  occuring  in  intimate  union,* 
Dana's  mineralogy  mentions  no  instance  of  silver  and  copper 
found  naturally  alloyed.  Pumpelly  states  that  the  union  between 
them  is  often  so  slight  that  on  being  rolled  out  into  a  sheet  the 
silver  becomes  more  or  less  separated  and  may  be  wholly  de- 
tached. 

Under  these  circnmstances,  when  those  who  have  carefully 
stadied  the  metallurgy  and  parBgenesis  of  these  substances  in 
tbeir  native  places  have  not  been  able  to  find  a  single  instance 
of  a  natural  alloy,  the  conditions  which  can  be  seen  plainly 
ahoVn  by  this  specimen  are  certainly  a  matter  of  surprise  and 
of  scientific  interest.  On  asking  Prof.  Dodge,  of  the  Dniversity 
of  Minnesota,  to  make  an  assay  of  this  specimen,  he  stated  that 
he  made  the  former  assay,  nearly  two  years  ago,  and  he  kindly 
gave  me  the  following  statement  of  ihe  two  trials  which  he  made. 
He  drilled  six  one-fonrtfa  inch  holes  through  it,  to  obtain  the 
drillinf^a  for  each  assay : 

FIBST  EKSOLT. 

Copper 99.04  percent. 

Silver Ofi  per  cent. 

Iron. -.  traces. 

Gold none. 

SECOND  BSSULT. 

Copper 99.004 

Silver 096 

Iron traces. 

Gold -.     none. 

The  average  proportion  of  silver  is  less  than  one  per  cent,  but 
it  is  evident  that  in  some  parts  of  the  mass  the  silver  is  much 
more,  and  would  perhaps  reach  from  five  to  ten  per  cent.  There 
are  also  some  evidently  nearly  pare  silver  streaks  or  blotches, 
which  are  revealed  by  freshly  abraiding  the  surface. 

This  mass  having  been  found  on  the  surface  mingled  with  the 
drift  pebbles,  there  is  no  certainty  that  it  is  natural.  Indeed 
there  are  some  outward  signs,  in  the  specimen  itself,  aside  from 

•0«olosicsl  nuTaT  of  lUchlgaii,  Vol.  I,  copper  bwrlDf  rock*,  pp.  IW,  K. 
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the  a  priori  improbability,  that  it  may  have  been  in  the  hands 
of  the  BDcient  miners  who  once  wronght  the  copper-mines  of 
Luke  Superior,  and  that  ita  present  conditioa  is  dae  to  their 
mining  methods. 

(1.)  In  the  first  place,  it  is  in  the  form  of  a  sheet  from  a 
fourth  to  a  half  an  inch  in  thicknees.  of  the  shape  nearly  of  an 
equilateral  triangle. 

(S.)  It  is  coiled  at  one  comer  so  that  the  corner  nearly  touches 
the  opposite  side,  and  has  the  appearance  of  having  been  forced 
into  this  shape. 

(3.)  If  this  were  uncoiled,  the  straightened  edge  would  finnn 
nearly  a  right  line,  about  eight  inches  in  length,  a  fact  which 
is  improbable  with  a  piece  of  native  copper  in  ita  original  coq- 
-dition. 

(4.)  This  edge,  and  also  another  edge  for  a  distance  of  about 
two  iacbes,  has  a  roughly  laminated,  or  sheeted  structure,  such 
as  might  have  been  produced  by  some  pounding  and  crowding 
'  'when  in  a  semi-molten  condition. 

(5.)  There  is,  all  over  the  exterior,  on  one  side  of  the  specimen, 
a  roughness  of  fine  reticulated  corrugations,  alternating  ridges 
and  furrows,  not  long  continuous,  hut  broken,  varying  from  a 
thirty-second  part  of  an  inch  apart  to  an  eighth  of  an  inch, 
simulating  a  somewhat  disturbed  fiuidal  surface  cooled.  In  some 
cases  these  little  furrows  enclose  rounded,  or  somewhat  polygonal 
spaces,  as  two  or  more  systems  seem  to  cross  each  other,  resemb- 
ling the  shrinkage  crack  of  drying  clay,  or  the  basaltic  strnctare 
of  the  top  of  a  lava  flow. 

(6.)  On  the  other  side,  where  there  are  some  traces  of 
malachite,  this  surface  stmctnre  is  almost  wanting;  bat  instead 
of  it  there  is  a  coarse,  hut  smoother,  imprint  of  irregular  forms 
that  may  have  been  due  to  the  nature  of  the  rock  or  other  sab- 
stance  on  which,  as  a  molten  mass,  it  may  have  lain. 

When,  in  connection  with  these  indications,  it  be  remembered 
that  the  ancient  miners,  who  were  probably  the  ancestors  of  the 
present  Indians,  used  to  extract  the  copper  from  the  rock  by  the 
^jd  of  fire,  it  seems  very  reasonable  to  suppose  that  this  piece 
had  been  thus  afTected,  and  that  it  had  been  dropped  by  them  in 
'**mr  journey  from  Isle  Royale  to  the  southern  or  western  tribes, 
pieces  were  seen  in  the  hands  of  the  Indians  in  the  16tb 


dbvGoogle 


8TATS  0E0L00I8T.  S23 

ceDtaryi  by  Gartier  and  Champlain.  One  of  the  chiefs  drew  from 
a  sack  a  piece  of  copper  a  foot  long  and  gave  it  to  Champlain. 
When  he  was  more  questioned  as  to  its  source,  the  chief  answered 
that  they  had  gathered  it  in  lamps,  and  having  melted  it,  spread 
it  out  in  sheets,  smoothing  it  with  stones.* 

This  piece  not  only  appears  to  confirm  the  report  of  Champlain 
as  to  the  primitire  methods  of  tnetallni^y  of  copper,  but  perhaps 
will  throw  some  light  on  the  so-called  hardening,  or  temperinK, 
of  copper  which  has  been  attributed  to  the  early  miner,  Mr.  P. 
R.  Hoy,  of  the  Wisconsin  Academy  of  Sciences,  argues  that  the 
ancients  did  not  melt  their  copper,  nor  cast  the  implements  they 
made,  but  attributes  to  them  the  skill  necessary  for  "swedging" 
hatchets,  &c.,  in  moulds,  hardening  their  edges  by  hammering. 
It  may  be  that  a  slight  alloy  of  silver,  taken  so  as  to  affect  the 
«dge  of  the  implement,  could  be  as  readily  made  to  harden  it  as 
the  supposed  pounding  in  the  process  of  swedging. 

Owing  to  doubts  expressed  by  some  archteologists  as  to  the 
genuioeness  of  this  find,  on  the  occasion  o,f  the  reading  of  the 
foregoing  paper  at  the  Ann  Arbor  Meeting  of  the  American  Aaso- 
ciation  for  the  Advancement  of  Science,  in  the  Summer  of  1885, 
the  following  sworn  aEBdavits  were  obtained  of  parties  who  were 
concerned  in  handling  it  since  its  discovery,  and  of  the  person 
who  found  it: 

Stub  of  MimiBSOTA.,  County  of  St.  Louis.— sb. 
L.  Augustus  Taylor,  being  duly  sworn,  deposes  and  says  that 
he  is  itresident  of  Duluth,  Minnesota,  that  he  discovered  an  alloy 
apecimen,  now  reported  as  the  Greenwood  specimen  in  the  tJni- 
versity  of  Minnesota  Museum,  as  deponent  is  informed  and  be- 
lieves, that  he  discovered  the  same  in  the  year  1883  in  the  Tem- 
perance river  in  the  bed  of  the  stream  about  two  miles  from  the 
month  of  the  stream,  and  about  pne  mile  from  the  North  Shore 
Silver  and  Copper  Mine  in  Cook  county,  Minnesota.  That  this 
deponent  gave  the  specimen  to  B.  B.  Spalding  and  is  informed 
by  the  latter  that  he  gave  the  same  to  George  Greenwood  and  that 
no  change  of  any  kind  was  made  in  said  specimen  from  the  time 
this  deponent  obtained  it  until  he  delivered  it  to  said  Spalding. 
L.  A.  Taylor. 

■rorage  dn  SteoT  dc  Cbimplala,  Pwl*,  leU,  p.  S«, 
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Sworn  to  and  subscribed  before  me  tbis  1st  day  of  October, 
1886. 

Shubad  F.  White, 
[Notarial  Seal.]  Notary  Public, 

St.  LoniB  Co.,  Minn. 

Stats  of  Minnesota,  Codntt  of  St.  Lodib. — 88. 

B.  B,  Spalding,  being  duly  awom,  deposes  and  says  tbat  be 
received  tbe  specimen  of  alloy  mentioned  in  the  foregoing  a£G- 
davit  from  L.  Augustas  Taylor  wfao  made  said  affidavit  and  de- 
livered the  same  unchanged,  except  by  the  cutting  off  of  a  piece 
weighing  about  one-half  pound,  to  George  Greenwood  of  Duluth. 
B.  B.  Spaldino. 

Sabscribed  and  sworn  to  before  me  this  1st  day  of  October, 
188K. 

Shdbad  F.  Whttb, 
[Notarial  Seal.]  Notary  Public, 

8t.  Louis  Co.,  Minn. 

Statb  of  Minnesota,  Codntt  of  St.  Louis. — bb. 

Geo,  C.  Greenwood,  being  duly  sworn,  deposes  and  says  that 
he  received  the  specimen  referred  to  in  the  foregoing  affidavits, 
from  B.  B.  Spalding,  tbe  affiant  in  the  last  above  affidavit,  and 
delivered  the  same  unchanged  to  Prof.  N.  H.  Winchell*of  the 
University  of  Minnesota,  and  that  the  sam^  was,  when  be  last 
saw  it  in  the  University  of  Minnesota  Museum,  witbia  a  week 
past,  in  the  same  condition  as  when  he  delivered  it  to  said  Prof. 
Winchell,  with  the  exception  of  a  email  hole  since  drilled  in  it. 
G.  G.  Gbbenvood. 

Subscribed  and  sworn  to  before  me  this  Ist  day  of  October, 
1685. 

SniTBAn  F.  Whiti, 
[Notarial  Seftl.]  Notary  Public. 

St.  Louis  Co.,  Minn. 
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Again,  about  ia  the  same  proportion  and  rate  of  progreas,  as 
the  Bandatone  separating  the  tvro  limestonea  shrinks  in  thickcesa, 
anotbei  limeBtone  is  developed  in  the  Mississippi  bluffs  at  a  con- 
siderably lower  horizon,  increasing  toward  the  north  and  north' 
west.  This  change  has  been  the  cause  of  some  mistaken  identifi 
cations  of  stratigraphy  by  the  survey,  both  in  the  Mississippi 
valley  and  in  the  Minnesota  valley,  and  it  is  the  intention  ol 
this  revision  to  correct  these,  and  to  exhibit,  briefly,  the  stratifi' 
cation  of  this  portion  of  the  Cambrian  as  it  is  developed  in 
Minnesota,  so  far  as  the  facta  at  hand  will  allow.  For  the  par- 
pose  of  adjusting  some  of  the  apparent  discrepancies  the  writer 
recently  made  a  cursory  re-ezaminatioii  of  those  points  in  the 
Minnesota  valley  which  were  likely  to  throw  lighten  the  problem. 
The  stratigraphic  facts  brought  out  by  this  re>ezamination  are 
expressed  below.  Prior  to  fhis  Mr.  Upham  had  called  attention 
to  the  great  apparent  thickness  of  the  Shakopee  limestone  as 
developed  by  deep  wells  at  Sbakopee,  which  would  make  it 
parallelize  with  the  chief  limestone  formation  in  the  blufis  of  the 
Mississippi  at  Hastings,  instead  of  with  the  upper  member  which 
had  been  traced,  under  the  name  of  Sbakopee  limestone,  from 
Houston  county  to  Hastings,  and  had  shown  by  a  study  of  the 
deep  wells  of  the  central  part  of  the  state  that  a  calcareous  mem- 
ber, comparable  to  the  St.  Lawrence  limestone  at  St.  Lawrence, 
exists  below  that  which  had  been  regarded  its  equivalent  in  the 
Mississippi  bluffs. 

With  the  facts  all  in  mind,  it  was  deemed  best  to  make  a 
special  search,  in  the  Minnesota  valley,  for  the  thin  upper  sand- 
stone which  had  been  found  gradually  thinning  out  toward  the 
north,  and  that  overlying  upper  limestone  which  had  been 
identified  since  1873,  as  Ihe  Sbakopee  limestone  in  the  valley  of 
the  Mississippi,  and  to  ascertain  their  actual  relations  to  the 
Shakopee  at  Sbakopee,  and  to  the  St.  Lawrence  at  St,  Lawrence. 
It  is  evident,  whatever  might  be  the  result,  that  the  extension  of 
the  strata  there  seen,  and  those  only,  would  constitute  the 
Shakopee  and  St.  Lawrence  limestones  in  their  development 
further  southeast  and  east. 

This  search  was  snccessful,  but  before  the  sandstone  was 
actually  found  in  situ,  a  fresh  examination  was  made  of  the 
quarries  at  St,  Lawrence.     This  was  sufBcient  to  show  to  any 
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one  familiar  with  the  low! 
sissippi  valley,  quarried  at 
actual  St,  Lawrence  limea 
not  with  the  great  limeBto 
uous  escarpments  of  the  gr 
from  its  liihology  bat  alsi 
which  were  observed  aftei 
sota  valley.  This  being  el 
stoae  which  directly  overii 
portion  of  the  St.  Croix  in 
ness  of  nearly  a  hundred  fa 

Having  tbna  once  dett 
Lawrence  and  the  Jordan 
became  evident  that  the  i 
principal  limestone  in  one  ] 
the  other,  and  that  hence 
exist  at  Shakopee  could  ba 
at  Hastings. 

The  existence  of  the  gc 
Shakopee  rests  on  the  unc 
there  wbich  have  penetrat 
these  wells  are  not  obtaioal 
ence  or  non-existence  in  i 
sandrLck,  jet  they  onite  wit 
that  there  is  under  Shako[ 
rock  exposed  in  the  quarries 
ivell -drillers  denominate  wi 
parable  to  that  in  the  blufis 
parallelized  with  it.  The 
from  15  to  20  feet  of  the  up 
to  these  layers  the  term  Si 
to  these,  or,  at  most,  to  t 
downward  to  the  thin  sane 
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sandstone  in  tfae  Minnesota  valley  that  the  recent  examination 
was  mnde.  At  Shakopee  there  is  no  direct  evidence  of  this 
sandstone.  All  the  evidence  there  is  is  that  derived  from  the 
deep  wells,  which  do  not  mention  it;  but  it  is  well  known  that  a 
thin  strafam  of  sapdstone,  only  five  to  ten  feet  thick,  might  be  ' 
pierced  by  a  drill,  in  sinking  a  deep  well  without  the  knowledge 
of  the  operator,  the  difference  in  the  fhuck  of  the  drill,  and  the 
infrequency  of  pumping  not  being  sufficient  to  detect  it  when 
the  underlying  and  overlying  strata  were  similar  and  somewhat 
arenaceous  limeston^. 

However,  at  a  short  distance  above  Shakopee,  at  the  Louisville 
limekilns,  and  between  them  and  the  river,  before  the  appearance 
of  the  Jordan  sandstone  in  the  river,  this  limestone  underlying 
the  city  of  Shakopee  is  significantly  divided  into  two  parts,  each 
part  extending  horizontally  over  considerable  distances  forming 
a  marked  tcrrace-£at.  These  parts  szbibit  different  outward 
lithological  aspects  and  intimate  stratigraphic  structure.  The 
upper  one  is  that  which  is  wrought  for  quick  lime  at  the  lime- 
kilns at  Louisville,  and  rises  to  the  hight  of  75-100  feet  above 
the  other.  It  is  set  off  markedly  from  the  other  by  a  bluff  which 
is  composed  largely  of  river-terrace  gravel,  and  is  so  hid  by  this 
material  that  its  existence  is  known  only  at  a  few  places.  It 
apparently  existsasisland-likeremnantsin  this  region,  since  it  was 
not  found  in  Mr.  Jacob  Thorn's  well  situated  in  section  IS.Jackaon, 
Scott  Co.,  just  east  (a  little  north)  of  the  quarries  at  Louisville, 
which  went  through  gravel  and  sand  130  feet,  blue  clay  i 
feet,  and  then  entered  a  reddish  limerock  in  which  the  drill  was 
working  at  a  depth  of  three  feet  at  the  time  of  this  visit,  and 
which  is  the  equivalent  of  the  lower  reddish  rock  seen  in  the  ter- 
race that  separates  the  limekilns  from  the  river.  The  thickness 
of  lime  rock  involved  in  this  upfier  terrace  of  Louisville  cannot 
be  seen  to  exceed  30  feet,  but  it  rises,  apparently,  about  aa  high 
as  the  top  of  Mr.  Thorn's  well,  and  may  exceed  that  thickness. 
The  stone  is  very  irregular  in  its  bedding,  and  like  the  real  Shak- 
opee limestone,  answering  to  the  descriptions,  given  before,  of 
the  exposures  at  Shakopee,  at  (or  near)  Quincy,  in  Winona 
county,  and  at  Northfield.  The  beds  undulate,  swell  out,  anas- 
tomose, become  vesicular,  then  compact,  change  to  shale  which 
is  green,  are  interbedded  with  shale,  &c  ,  &c.,  and  do  not  reaem- 
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ble  at  all  the  m&in  body  of  limeatoDe  along  the  Missiasippi  bluCTs. 
These  rough  Qp;»er  beds  swing  back  from  the  river  in  their  line 
of  strike,  a  little  to  the  northeast  of  Merriam  Junction,  and  are 
not  known  to  occur  in  outcrops  again,  in  their  entirety,  in  the 
Minnesota  valley.  These  are  the  bedn  which  properly  and 
correctly  represent  the  Shakopee  limestone,  and  they  manifest 
their  tendency  to  retreat  from  sight  here,  and  further  up  the 
MinnesotA  valley^  in  the  same  manner  8B  they  have  been  seen  to 
do  in  all  places  in  the  Mississippi  valley.  It  is  the  lower  lime- 
stone, that  which  forms  the  lower  terrace  at  Louisville,  which 
returns  in  force  along  the  Minnesota  valley  above  the  rapids  near 
Carver,  The  only  evidence,  at  Lcniaville,  of  the  existence  of 
any  intervening  sandstone  consists  in  the  fact  of  the  separation 
of  this  formation  into  two  terrace-like  expanses,  one  of  which 
continues  thence  invisible,  and  the  other  extends  as  an  inde- 
pendent formation  as  far  as  Mankato.  The  disintegrating  action 
of  a  few  feet  of  crumbling  sandstone  in  an  otherwise  bomogene- 
ons  limestone  formation,  along  a  great  valley  of  erosion  is  a  well 
known  agent  in  causing  the  retreat  of  the  upper  portion,  in  its 
line  of  strike,  farther  away  from  the  river.  When  the  beds  over- 
lying the  sandrock  are  themselves  more  irregular  and  likely  to  be 
carried  away  on  the  removal  of  the  crumbling  sandrock,  the  re- 
treating habit  of  these  upper  layers  is  easily  accounted  for. 

The  limestone  in  the  lower  terrace,  west  from  the  Louisville 
kilns,  is  reddish,  resembling  the  rock  at  Easota,  and  rises  about 
45  feet  above  the  flat  on  which  the  Minneapolis  and  St.  Louis 
railroad  passes  from  Carver,  about  a  quarter  of  a  mile  distant, 
on  its  course  to  Merriam  Junction.  By  reason  of  the  dip  this 
also  soon  passes  ofFeaatward,  giving  place  to  the  Jordan  sandstone, 
which  is  conspicuously  exposed  in  many  places.  In  regular  order, 
the  dip  continuing  in  the  same  direction,  tbe  lower-most  lime- 
stone appears  at  St.  Lawrence,  about  four  miles  further  west, 
-At  Belle  Plaine,  the  salt  fvell  struck  no  limestone.  The  river 
runs  over  the  St  Croix,  presumably,  for  several  miles  above 
Belle  Plaine,  the  beds  of  which  are  so  erosible  that  thev  do  not 
make  their  appearance  through  the  heavy  drift-sheet  which  pre- 
vails generally  in  that  part  of  the  state.  Not  mentioning  the 
conjectural  exposure  of  rock  in  the  bluff  at  Rocky  Point,  near 
Blakeley,   which   waa   not  visited  on  the  recent  trip,  the  next 
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appearance  of  the  limestonea  of  the  valley  is  oq  the  west  side,, 
where,  at  Faxon,  and  again  at  points  somewhat  fuitber  south, 
in  Jessenland,  are  outcrops  of  thin-bedded  limerock,  as  recorded 
in  the  second  annual  report,  which  appertain,  with  great  proba- 
bility, to  the  horizon  of  the  St.  Lawrence  limeatone.  There  is 
no  further  oatcrop,  so  far  as  known,  before  reaching  Ottawa, 
where  the  beds  that  are  the  equivalent  of  the  layers  of  the  lower 
terrace  at  Louisville  return  and  are  wrought  by  numerous  quar- 
ries. Considerable  timb  was  spent  in  examining  these  quarries, 
where  may  be  found  some  remnants  of  the  Cretaceous  filling 
cavities  in  the  older  rock  in  the  same  manner  as  at  Mankato. 
These  quarries  show  all  the  characters  of  the  stone  quarried  at 
Kasota,  They  are  underlain  by  a  white  sandstone,  which  dis- 
plays itself  in  the  bluff  to  the  thickness  of  55  feet  (including  the 
talus)  at  the  quarry  of  Mr.  Schwartz,  three-fourths  of  a  mile 
below  the  station.  This  sandstone  contains  isolated  patches  and 
and  also  some  thin  leaves  or  laminations  of  green  shale  which' 
fades  to  white.  It  was  evidently  deposited  in  an  agitated  water,, 
as  it  contains  sudden  changes  in  the  sedimentation-lines,  even 
angular  fragments  of  itself,  one  and  two  inches  across,  that  are 
discordant  with  the  enclosing  sedimentation.  It  may  be  on  the 
parallel  with  that  conglomerate  seen  at  the  crossing  of  Van  Oser's 
creek,  near  Louisville,  in  the  upper  part  of  the  Jordan  sandstone 
where,  (recently)  were  seen  some  pebbles  of  red  granite  over  an 
inch  in  diameter,  and  scales  of  ochery  shale,  or  rusted  soft  rock^ 
embraced  in  the  white  sandstone. 

The  limestone  quarried  at  Ottawa  lies  in  heavy  but  undulating 
layers,  similar  to  those  at  Kasota,  and  furnishes  a  good  building 
etone.  These  are  near  the  bottom  of  the  limestone  to  which  they 
belong.  The  Shakopee  beds  probably  exist  in  the  eastern  and 
southern  (higher)  portions  of  the  Ln  Sueur  prairie,  which  thu» 
repeats  the  upper  prairie  at  Louisville,  while  the  flat  on  which 
Ottawa  is  situated  owes  its  existence  to  the  same  cause  as  th« 
lower  terrace  at  Louisville. 

After  another  interruption  of  five  miles  the  same  horizon  re- 
turns at  St.  Peter,  the  beds  having  a  fair  exposure  in  the  low 
river  bluffs  near  the  asylum.  At  the  highway  bridge  at  St.  Peter 
there  is  no  limestone  preserved;  the  bluff  on  which  the  bridge 
rests  at  the  west  end  consisting  wholly  of  sandrock.     On  the  top 
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of  this  sandrock  is  a  thin  deposit  of  reddish  shale  which  amouQts 
to  aboat  four  feet,  as  it  can  be  traced  back  from  the  river  up  a 
little  ravine.  Back  from  the  river  it  is  lighter  colored.  This  is 
believed  to  be  Cretaceous,  though  there  is  no  evideuce  of  it 
except  its  anamaloos  stratigraphic  position.  It  may  be  a  repre- 
sentative of  the  shale  OTerlying  the  Jordan  eBudstone  at  the 
cement  works  at  Uankato,  though  at  no  other  point,  north  of 
the  cement  works,  has  such  a  shale  been  seen  immediately  over- ' 
lying  the  Jordan— not  even  in  the  northern  confine  of  Mankato. 
The  limestone  beds  overlying  this  sandstone  were  not  re-exam- 
ined. Some  information  concerning  them  can  be  foDnd  iii  this 
report,  at  page  13,  where  the  record  of  the  hospital  deep  well  is 
printed.  It  ia  probable  that  No.  3  of  that  record  is  the  true  St. 
Lawrence  limestone,  bnt  that  it  was  not  wholly  a  magnesian 
limestone;  also  that  the  St.  Peter  rock,  as  quarried  at  the  asylnm, 
is  the  equivalent  of  the  Easota  and  Mankato  quarries,  and  that, 
hence  the  true  Shakopee  beds  will  be  found  in  the  upper  prairie 
level  back  of  the  asylum,  into  the  composition  and  origin  of 
which  those  beds  enter  with  the  same  agency  as  at  Louisville  and 
at  Ottawa.  Indeed,  the  prevalence  of  large  northern  boulders 
on  the  hillsides  and  on  the  upper  prairie  flats  back  of  St.  Peter, 
points  to  the  same  cause  as  where  they  are  strewn  over  the  Shak- 
opee terrace,  between  Shakopee  and  Louisville,  and  at  other 
places  that  could  be  mentioned,  where  the  immediate  canse  there- 
of is  known  to  be  the  underlying  firm  beds  of  magnesian  lime- 
stone. The  sandstone  seen  at  the  old  asylum  quarry  in  1873 
(see  the  second  annual  report,  p.  132),  is  also  now  regarded  as 
Cretaceous.  It  has  not  been  seen  since  1873,  but  the  sandstone 
of  the  lower  Cretaceous  is  well  known  to  cover  all  the  Cambrian 
strata  unconformably,  in  this  part  of  the  state,  (see  the  report 
on  Blue  Earth  county,  vol.  1,  final  report),  and  traces  of  it  are 
visible  as  far  north  as  the  quarries  nt  Louisville,  where  pockets 
of  white  sand  are  found  in  the  upper  portion  and  are  reported 
on  the  top  of  the  quarried  beds  of  the  Shakopee.  Similar  patches 
of  arenaceous  Cretaceous  are  found  at  the  asylum  farm  near  St. 
Peter,  and  were  folly  identified  as  such  in  1873.  Second  annual 
report,  p.  177/ 
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The  river  only  intervenea  between  St.  Peter  and  Kasots,  and 
all  the  characters  seen  at  the  former  place  are  repeated  at  the 
latter. 

From  Easota  to  Mankato,  a  distance  of  six  and  a  half  miles,  no 
great  change  is  apparent.  The  St.  Peter  and  Kasota  terrace 
continues  all  the  way  to  Mankato,  and  its  uniform  composition 
is  manifested  not  only  hy  the  outward  terrace-like  aspect,  but  by 
several  important  quarrieB,  and  by  exposures  along  the  river 
bluff,  intermediate.  -The  difference  between  the  limestone  at 
Kasota  and  Mankato  is  one  of  difference  of  thickness.  At  Man- 
kato the  bluff  contains  an  aggregate  of  about  sixty  feet  of  the 
limestone  corresponding  to  the  limestone  of  the  lower  terrace  at 
Louisville,  and  at  Kasota  this  limestone  shows  not  more  than 
twentj-one  Feet.  In  both  cases  they  lie  on  the  Jordan  sand- 
stone. 

The  most  interesting  observatioDS  respecting  these  limestones 
were  made  at  Mankato.  In  the  first  place  owing  to  the  great 
thickness  of  the  quarried  beds,  it  was  probable  that  the  terrace 
north  from  the  city  was  nearly  on  the  level  of  the  supposed  thin 
sandstone  stratum  which  had  been  presumed  to  exist  between 
the  true  Shakopee  limestone  and  the  beds  there  quarried.  Hence 
a  careful  search  was  instituted  for  traces  of  this  sandrock.  It 
was  not  long  before  angular  or  sub-angular  masses  of  white 
arenaceous  quartzyte  were  met  with  in  traveling  over  the  prairie 
north  from  Mankato,  resembling  the  angular  pieces  that  have 
been  described  at  about  the  same  horizon,  weathered  out  from 
this  sandstone  in  Winona  and  Houston  counties.  In  several 
places  were  found  bared  spaces  of  this  white  hard  sandrock,  or 
quartzyte,  forming  the  natural  snrface  of  the  prairie,  this  being 
wholly  above  the  beds  quarried  at  the  city.  In  several  other 
places  still  further  north,  were  found  isolated  low  mounds  of 
magnesian  limestone  rising  three  to  six  feet  above  the  rest  of  the 
prairie,  while  about  their  ffanks,  near  the  level  of  the  prairie, 
were  bare  areas  of  the  same  flat-lying,  white,  hardened  sandrock, 
so  situated  as  to  show  that  it  continued  uninteruptedly  beneath, 
and  formed  the  base  of  the  mounds.  These  mounds  are  there- 
fore remnants  of  the  true  Shakopee  limestone  and  this  hardened 
white  sandstone,  here  not  more  than  four  feet  in  thickness,  and 
sometimes  wanting  entirely  by  reason  of  the  surface  destruction 
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og>'  of  the  Minnesota  valley 
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▼alleys,  and  new  designations 
strata  thus  added  to  the  upper 
diagrammatic  section  will  expr 
geology  of  these  beds  in  the  t* 


:j  by  Google 


mm 


i  if  t 
ifliiU 
II     I-' 

1 1      I  4  i 

an         4  S  £ 


idbyGoogle 


SIATB  OROLOQIBT.  335 

Notes  OH  the  Foregoing  Figure:  The  St.  Croix  formatioD  in- 
'Clades  all  below  No.  4,  and  extends  dovn  to  the  great  sandatone 
which  IB  struck  in  deep  wells  at  Red  Wing  and  Lake  City,  and 
appears  at  Hinckley  and  in  the  gorge  of  the  Kettle  river  in  Pine 
coanty.  This  lower  great  sandstone  is  more  likely  to  be  the 
Potsdam  of  New  York  state  than  the  sandstone  No.  5,  or  any 
part  of  this  section. 

No,  2  is  the  Shakopee  limestone  at  SUakopee,  as  there  exposed, 
an^  as  described  in  the  counties  in  the  southeastern  part  of  the 
State,  in  the  reports  of  progress  and  in  vol.  1  of  the  final  report. 
It  is  the  limestone  burned  for  quicklime  at  Northfield  and  at 
LoaisTille.  It  is  the  same  as  the  Willow  river  limestone,  of  L. 
•C.  Wooster.    (Geol.  Wis.,  vol.  iv,  p.  106). 

No.  3  is  a  white  sandstone  which  has  not,  till  recently,  been 
identified  in  the  Minnesota  valley,  but  it  has  been  described, 
erroneously,  aa  the  Jordan  sandstone  in  the  sontheastern  part  of 
the  State.  It  was  first  described  at  Lanesboro,  in  187&,  under 
that  name,  but  as  the  Jordan  sandatone  lias  lower  it  is  obviously 
necessary  to  find  some  other  designation  for  this  member.  In 
the  report  of  the  Wisconsin  Geological  Survey  for  1877,  Mr.  L. 
G.  Wooster  describes  a  similar  white  sandstone  in  the  upper 
part  of  the  lower  Magnesiao,  near  New  Kichmond,  in  Wisconsin, 
and  remarks  that  this  may  represent  the  Jordan  sandstone  of 
Minnesota  (as  the  Jordan  had  then  been  described  in  Fillmore 
and  Houston  counties),  but  he  applied  no  designation.  How- 
ever,  in  the  final  report  of  the  Wisconsin  Survey,  (vol.  iv,  pp. 
106, 137),  Mr.  Wooster  applies  the  term  New  Richmond  beds,  to 
this  sandstone,  and  that  term  might  be  extended,  being  prior  in 
its  correct  application,  to  this  sandstone  in  Minnesota. 

No.  4.  This  is  the  limestone  which  is  generally  known  as  the 
Lower  Msgnesian.  It  was  supposed,  till  lately,  to  be  the  actual 
extension  of  the  St  Lawrence  limestone  into  the  eastern  part  of 
the  State,  and  has  been  so  named  in  the  reports  of  progress,  and 
in  vol.  1  of  the  final  report.  It  has  never  received  a  disttnguish- 
ing  appellation — except  that  Prof.  Irving  has  styled  it  the  "Main 
body  of  limestone,"  (Am.  Jour,  Sci.,  June,  1S75,  p.  440),  though 
at  Madison,  where  this  term  was  applied,  it  is  no  more  than  85 
feet  thick.  It  is  the  limestone  which  forms  the  lower  terrace  at 
Louisville,  which  is  wrought  at  Ottawa,  appears  at  St.  Peter,  and 
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extends  conspicaously  along  the  Minnesota  river  from  Eaaota  to 
Mankato.  Alonft  the  Miasissippi  it  forma  the  precipitous  escarp- 
ments at  the  tops  of  the  bluffs. 

No.  5.  The  Jordan  sandstone  is  the  upper  moat  member- of 
the  St.  Croix.  The  name  Jordan  was  applied  to  this  in  1S73,  in 
the  annual  report  of  that  year.  Prof.  Irving  has  named  it  Madi- 
son sandstone  in  Wisconsin.  (Am.  Jour.  Sei.,  June,  18T5,  p. 
440.)  This  sandstone  has  been  correctly  described  throughout 
the  Minnesota  valley  in  all  the  reports  of  progress,  but  it  vas 
wrongly  identified  in  the  eastern  part  of  the  state. 

No.  6.  The  St.  Lawrence  limestone  was  so  named  in  the 
report  of  progress  for  1873.  It  is  the  same  that  Prof.  Irving 
named,  in  1875,  "Mendota  limestone."  This  limestone  is 
unfavorably  exposed  in  the  Minnesota  valley.  Its  greatest  thick- 
ness, known  there,  is  only  aboot  15  feet,  bat  it  seems  to  extend, 
with  some  sbaly  components,  distinctly  over  a  thickness  of 
abont  30  feet  in  the  Mississippi  valley;  while,  if  the  shaly  beds 
with  which  it  is  associated,  and  into  which  it  seems  to  graduate, 
be  included  under  this  term,  it  will  include  beds  to  the  amount 
of  nearly  200  feet.  This  is  the  chiefly  fossiliferous  portion  of 
the  St.  Croix  formation.  It  is  fuund  at  Red  Wing,  to  contain 
some  new  fossils,  described  in  another  part  of  this  report.  It 
is  quarried  at  Lake  City  and  contains  graptolitea,  and  at  Hokah, 
where  it  affords  Dikellacephalua. 

No.  7.  These  shales  and  shaly  sandstones  graduate  upward 
into  the  St.  Lawrence  limestone,  as  above  mentioned.  They  are 
andertain  by  a  gray  micaceous  sandstone  which  is  known  recently 
as  the  Dresbach  sandstone,  from  a  town  in  Winona  county, 
where  it  is  wrought  for  construction. 

There  are  therefore,  in  Minnesota  and  Wisconsin,  three  mag- 
nesian  limestones,  and  four  saccharoidal  sandstones,  not  includ- 
ing some  shales  and  lower  sandstones,  involved  in  regular  alter- 
nation in  the  Cambrian,  thus — 

St.  Peter  sandstone. 

Shakopee  limestone. 

New  Richmond  beds.   . 

Main  body  of  limestone. 
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{Jordan  Bandatooe.    (Potsdam?) 
St.  Lawrencfl  Umestone, 
Shales. 
Dresbach  sandrock.    (Potsdam?) 
Shales. 

Hinckley  Bandrock.     (Potsdam?) 
Red  shales  and  red  sandrock  passing  into  the  Cuprif- 
erous ?    (Potsdam  ?) 
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NOTES  OF  A  TRIP  UP  THE  THIEF  RIVER  AND  AT 
LAKE  MILLS  LACS. 


Bt  F.  L.  WA8HBDRN. 


MiNKBAPOLiB,  Not.  27,  1685. 
^rof.  N.  H.   Winehell: 

DsAB  Sib. — At  your  request  I  send  you  the  followinft  accoant 
of  the  Thief  River  re^on  and  append  thereto  a  map  which  uay 
tte  Bomewhat  of  an  auxiliary  to  my  necessarily  rather  meagre 
desc'ription  of  the  country. 

Thief  river  forms  part  of  the  southwestern  boundary  of  the 
Sed  Lake  Indian  Beservation,  and  has  a  general  north  and  aouth 
direction.  At  the  northeast  comer  of  T.  43,  R.  155,  it  is  met 
by  Mud  river,  a  small  stream,  10  yards  wide,  a  mile  aod  a  half 
long  and  about  !H  feet  deep,  flowing  from  Mad  lake  and  entering 
the  Thief  from  the  east.  My  Dorthward  progress,  as  yon  know, 
was  stopped  here  and  I  was  compelled,  by  bad  weather  and  lack 
of  time,  to  turn  back.  Beyond  this  point,  to  the  north,  the  river 
is  reported  to  be  navigable  for  a  canoe  through  Basil  lake  and  aa 
far  as  Thief  lake.  In  other  words.  Thief  river  is  navigable  its 
entire  length,  from  Thief  lake  to  its  mouth,  on  the  Red  Lake 
river. 

Thief  lake  is  a  body  of  water  about  14  miles  long  and  6  wide, 
a' favorite  resort  for  aquatic  fowl.  Its  shores  are  reported  more 
or  less  wooded  with  bard  and  soft  timber  and  much  of  the  shore 
lies  in  unsnrveyed  territory.  At  its  very  northern  extremity, 
hidden  behind  the  point  S  (Poplar  Point),  an  opening  is  found  ' 
which  takes  one  into  Moose  river,  flowing  from  the  north,  which 
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Map  of  Thief  Hiver  Country, 
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ExPLARj.TiciiiorTHillAr.-A,HDdl>ke;  B.TbterUkai  CBHllltko;  DD,  Thiet  rWer 
SB,  KocmrlTer;  "  very  crooksd,  >lii|gl(h  und  dssp  farSSuKIss  from  It*  montb."  PF.n«d 
L*ka  rlnr;  Q.  Mad  river;  (boat  10  j'lrdt  wld«,  S  tM(  d»p  and  £)<  mllm  long,  flowing  Crom 
Und  loka  to  tbe  Thlot  river.  H,  ■  moddT  Mtuarj  of  Hnd  laks.  eonnfcled  irlih  It  br  >  n«d- 
grown  puuge  coDUInlog  i  Few  ■mill  gnHj  liluida  and  oxwDlng  Into  Thlet  river  bj  ■  oar* 
TOW  pauag*  (•)  ]Dtl  iTld«  eaongh  tor  two  caoDaa  lo  ptaa  one  anolbar. 

1,  S,  3,  4,  S,  larga  iaianda  In  Had  lake,  nnmbarod  la  order  of  thalr  ralatlve  die,  Mo.  1  (lb* 
«nlT  on*  vlallad).  coptaining  abODt  IK  aereag  all  Iha  largar  lilanda  appatentlT  baTe  timbar 
upon  tbam.    •.  7.  8,  amaller  ialandi;  9,  a  graaar  knob  or  knoll,  of  nblcb  there  wem  to  be 

■  ■■Ha.  btgb  bank)  along  Thl«r  rlT«r,  Jaat  ariat  leaving  Tbiet  lake,  "  cuvarad  nlth  bird- 
Wood  Umber."  The  narrow  alrip  of  land  {marked  p  p)  between  the  lake  and  the  rlvn  la 
«OTerad  wltb  oak,  aih  and  elm. 

S%  Poplit  Point. 

1 1 1 1 1 1,  Umarac,  and  back  of  It  tha  ground  rlaea  a  little,  e  e  e  a  e,  tmpaaaablu  marabr 
land,  Ollad  wltb  retda,  rnabaa  and  tall  graaa,  running  weat  from  H  ad  lake  S  mUea  or  more 
batora  atilklng  alraggllng  timber. 
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is  aaid  to  be  a  stream  "  very  crooked,  fllaKgiBli  and  deep  for  25 
miles  from  its  month  at  Thief  lake,"  from  which  I  infer  that  it 
must  hare  a  total  length  of  10  miles  or  more.  The  coontry 
about  it  is  as  yet  unsurveyed. 

Banil  lake,  on  the  Thief,  betweeu  Mod  lake  and  Thief  lake, 
has  meadows  and  marshy  land  on  both  sides  of  it.  The  banks 
along  Thief  river,  just  below  .Thief  lake  and  between  that  body 
of  water  and  Basil  lake,  are  high  and  "  covered  with  hardwood 
timber,"  and  the  point  of  land  between  Thief  river  and  Thief 
lake  (marked  p  p)  on  the  map,  is  timbered  with  oak,  ash  and  elm. 
Beyond  these  high  banks  on  Thief  river,  t.  e.,  west  of  them,  the 
country  is  marshy. 

Supposing  one  to  be  descedHing  the  river  in  a  canoe,  a  ride  of 
abont  26  or  80  miles  from  Thief  lake  brings  him  to  Mud  river 
and  turning  into  that  stream  he  reaches  Mud  lake  after  a  half 
hour  of  paddling.  This  lake  is  nearly  10  miles  long  and  4  to  6 
wide,  with  an  average  depth  of  4  feet.  The  bottom  is  soft  mnd 
but  the  water  is  clear  and  sweet.  The  banks  are  fringed  with 
cane,  rashes  and  wild  rice,  though  the  center  of  the  lake  is  free 
firom  such  growth.  The  surface  of  the  lake  is  dotted  with  nu- 
merous islands,  ten  or  more.  Some  were  grassy  knolls  or  knobs 
rising  from  the  water  (as  No.  9),  while  others  attain  the  higtt 
of  three  or  four  feet  above  the  surface,  contain  an  acre  or  more 
of  land,  and  are  covered  with  tall  timber.  On  the  northeast  side 
of  Mnd  lake  is  a  dense  forest  of  tamarac  and  back  of  it  slightly 
rising  ground.  Island  So.  1  was  the  only  one  visited,  rough 
weather  during  my  short  stay  there  not  allowing  of  much  canoe- 
ing. This  island  contained  about  an  acre  and  a  half  and  was 
covered  with  ash,  elm,  willow,  and,  I  think,  oak.  In  places  on  it 
I  found  large  limestone  rock;  its  beaches  were  composed  of  a 
clayey  sand,  and  from  it«  northern  end  ran  a  large  sand-bar,  on 
which  were  a  few  granite  boulders  abont  four  feet  in  diameter. 

The  islands  are  apparently  more  numerous  at  the  eastern  end 
than  near  the  outlet  on  the  northwestern  shore,  and  I  have  so 
indicated  them  on  the  map. 

The  muddy  estuary  H.  on  the  west  end  of  the  lake  and  con- 
nected with  it  by  a  very  shallow  weed-grown  passage,  has  a 
depth  scarcely  twelve  inches,  contains  numerous  low,  grass; 
islands,  roosting  places  of  aquatic  fowl,  and  opens  again  into 
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Thief  river,  about  a  mile  below  the  mouth  of  Mud  riTer  by  a 
narrow  passage,  which  I  have  marked  (i)  on  the  map,  juat  wide 
enough  for  two  canoes  to  pass  one  another. 

Paddling  down  the  Thief  from  the  month  of  Mtid  rirer,  one 
reaches,  in  a  few  minutes,  the  narrow  opening  (i)  through  which  a 
glimpse  of  the  muddy  estuary  H  is  obtained.  Continuing  down 
stream,  the  canoe  gliding  swiftly  along  with  the  current,  the 
banks  ere  lined  for  a  distance  of  about  twenty  miles  with  tall 
cane,  six  or  eight'  feet  high,  which  stretches  back  eoma  distance 
from  the  rirer.  This  occurs  on  both  sides  but  is  rather, more 
abundant  on  the  Reservation  side.'  On  this  part  of  the  river 
there  is  no  timber  with  the  exception  of  a  little  scrub  willow, 
mostly  at  a  distance  from  the  stream. 

After  that  distance  of  twenty  miles  has  been  passed  however, 
and  after  going  through  a  region  which  has  been  burnt  over  and 
has  dead  tamarac  standing  upon  it,  the  timber  is  continuous, 
almost  entirely  on  the  Reservation  side,  for  a  distance  of  ten 
miles  or  more,  to  Red  Lake  river  into  which  the  Thief  empties. 

This  timber  consists  of  willow,  poplar,  elm,  asb,  sugar  maple, 
and  oak,  with  small  growth  of  Prickly  Ash  (Xanthoxylum  amer- 
icanum),  hazel  bushes,  high  bush  cranberries  (Yiburnum  opulus), 
wild  plums  (PrunuB  americana),  wild  grapes  and  rosebushes. 

On  the  opposite  side  of  the  river,  most  of  the  land  of  any 
value  has  been  claimed.  The  farms  are  comparatively  few  in 
nnmber,  however,  the  land  being  so  covered  with  brush  that 
farmers  have  a  hard  time  to  obtain  a  living  therefrom. 

The  river  gradually  widens  from  a  width  of  ten  yards  at  the 
entrance  of  Mud  river  to  about  thirty  yards  at  its  mouth  on  the 
Red  Lake  river.  The  current  is  fairly  strong  and  the  average 
depth  is  about  two  and  one-half  feet.  In  places  there  are 
rapids  where  occur  large  boulders  of  granite  (from  two  to  four 
feet  in  diameter)  and  limestone  rock.  These  rocks  and  boulders, 
however,  are  not  found  in  the  river  as  one  approaches  Mud 
lake.  The  bed  of  the  river  is  sandy  with  gravel  in  some  places 
and  the  banks  are  clayey  mud  with -occasional  small  fragments 
of  limestone.  The  water  of  the  river  is  slightly  yellowish,  and 
at  date  of  visit  (Sept.  1)  very  cold.  At  the  month  of  the  nver, 
there  is,  or  was  this  fall,  an  encampment  of  Red  Lake  Indians, 
and  about  eight  miles  up  stream  is  another  village  which  subsist 
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on  fish  and  game,  the  former  procnred  from  a  stone  fish  trap 
which  runs  across  the  river  here  in  the  shape  of  a  V,  the  point 
down  stream.  This  is  easily  passed  in  a  canoe,  however  by 
temporarily  removing  a  number  of  branches  and  rook,  on  one 
side.  On  our  way  to  Mud  lake  we  passed  the  remants  of  several 
of  these  traps  that  had  beon  used  for  a  time  by  the  Indians  and 
then  abandoned. 

The  only  drawback  to  this  country  becoming  a  favorite  resort 
for  sportsmen  is  its  inaccessibility,  for  though  it  is  comparatively 
easy  to  get  to  the  mouth  of  the  river,  going  by  rail  as  far  as  St. 
Hilaire,  and  then  teaming  to  the  mouth,  a  distance  of  18  miles, 
the  transportation  of  camp  equipage  to  Mud  lake  or  beyond  is  a 
matter  of  no  small  difficulty.  There  are  but  few  farms  along  the 
river,  the  last  one  being  situate  about  20  miles  from  the  mouth. 
The  people  are  very  hospitable  however,  and  never  refuse  a  lodg- 
ing, such  as  it  is,  to  belated  or  weatherbound  travelers.  Again, 
though  Mud  lake  lies,  in  a  straight  line  only  15  miles  from  the 
mouth  of  Thief  nver,  the  country  around  the  lake  is  of  such  a 
marshy  nature,  that  teams  can  approach  only  within  about  10 
miles  of  the  Jake  on  the  Thief. 

These  difficulties  nunoounted  however,  the  large  number  of 
aquatic  fowl  along  the  liver  and  at  the  lake  would  amply  repay 
an  enthusiastic  sportsman  for  bis  trouble. 

Very  truly  yours, 

F.  L.  Wabhbubn. 


A  few  notes  on  Otter  Tail  County  and  Lake  Mille  Lacs — Topog- 
raphy — Archtsdogy,  etc. 

Otter  Tail  County:  The  abundance  of  flint  arrowheads  and 
fragments  of  ancieat  pottery  throughout  this  county  I  noticed 
particularly,  though  for  that  matter  these  relics  are  abundant 
throughout  the  State,  I  believe.  The  pieces  of  pottery  that  I 
saw  contained  specks  of  pure  silver,  and  scientists  and  many 
others,  not  scientists,  when  visiting  that  country  have  sought  long 
but  fruitlessly  for  the  clay  beds  whence  material  for  this  pottery 
was  obtained,  thinking  to  find  therein  a  boundless  wealth  of  the 
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Lake  Mille  Lacs:  The  coantry  east  of  Brainerd,  tovard  Mille 
Lacs,  is  rather  bleak  and  dreary.  Patches  of  second  growth,  and 
scrnbby,  bashy  timber  characterize  the  first  part  of  the  way, 
with  an  occasional  long  meadow  filled  with  coarse  wild  grass. 
On  our  ride  frequent  belts  of  middling  sized  poplar  were  passed, 
and  as  we  approached  lake  Mille  Lacs,  we  met  with  more  timber, 
oak,  maple,  birch,  butternut,  "butternut  hickory"  and  soft  pine, 
tamarac  and  spruce  with  some  Xorway  and  Jack  pine.  The  dis- 
tance from  Brainerd  to  the  lake  is  about  25  miles,  and  the  road, 
which  near  the  town  is  comparitirely  good,  as  it  approaches  the 
lake  becomes  rough,  stony,  and  somewhat  hilly. 

Lake  Mille  Lacs,  on  account  of  its  large  size  and  the  sameness 
of  its  shores,  is  not  as  attractive,  I  think,  as  many  smaller  lakes 
seen  in  Otter  Tail  county.  Along  the  northwest  shore  the  water 
is  very  shallow  and  the  beach  is  sandy,  and  on  the  southeast 
shore,  at  one  place  the  depth,  for  a  mile  from  shore,  does  not  ex- 
ceed three  feet.  In  other  places,  however,  as  on  the  south  shore 
and  along  the  north  shore,  the  land  is  high  and  the  banks  are 
very  precipitous  and  rocky,  and  the  water  close  to  shore  is  deep. 
Along  the  northwest  shore  for  a  distance  uf  two  miles  or  more 
is  a  very  regular  ridge,  about  20  yards  above  the  level  of  the  lake, 
which  with  the  beach  makes  a  very  well  formed  terrace,  although 
probably  formed  by  glacial  action. 

Near  the  southeast  shore  of  the  lake,  about  a  mile 
from  the  land,  there  is  said  to  be  a  broad  granite  ledge  perfectly 
flat  OD  top,  which,  at  low  water  is  about  three  feet  above  the 
surface  and  at  high  water  just  below  the  surface.  Another  out- 
crop of  this  granite  is  seen  in  townships  south  and  west  of  the 
lake.  Three  barren  and  rocky  islands  a  short  distance  from  the 
southeast  shore,  the  lareiest  one  containing  about  three-fourths 
of  an  acre,  and  known  as  Stone  island  (called  Spirit  island  by 
the  Indians)  form  breeding  places  for  countless  gulls. 

In  conversation  with  Mr.  Johnson,  an  old  salt-water  sailor, 
who  has  lived  on  the  lake  for  nine  years,  I  learned  that  the  Indi- 
ans have  never  seen  the  lake  so  low  as  it  is  now.  ' 

Johnson  is  of  the  opinion,  too,  that  Rum  river  has  not  always 
been  the  outlet  from  the  lake,  but  that  years  ago  the  water  found 
an  exit  by  way  of  Enife  river,  some  miles  east  of  Rum  river. 
Although  the  Knife  is  now  but  a  small  brook,  he  says  that  the 
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broad  meadow  orergrown  with  tamarac  which  extends  many 
miles  CD  both  sides  of  the  stream,  shows  indicatiooa  of  at  one 
time  being  the  bed  of  a  large  stream,  and  also  says  that  on  the 
high  banks,  at  the  edge  of  the  meadow,  he  has  foaad  smooth, 
water  worn  boulders. 

His  tbeot7  is  that  at  some  former  time,  when  the  water  in  the 
lake  was  much  higher  than  it  is  now,  not  only  did  a  stream  ran 
down  the  Knife  river  bed,  but  the  water  must  have  broken  over 
the  high  banks  then  existing  on  thij  shore  of  the  lake  at  Rum 
river  and  cut  its  way  down  through,  eating  out  the  channel 
which  is  now  Rum  river  and  cuttins:  it  down  so  low  that  its  bed 
was  below  the  bed  of  Knife  river,  so  that  now,  the  lake  being 
much  lower  than  formerly,  the  Rum  river  channel  receives  what 
water  flows  out. 

Quoting  from  my  diary  of  Nov.  8,  I  here  write  down  the  sub- 
stance of  a  conversation  held  with  Mr.  0.  £.  Garrison,  at  lake 
Mille  Lacs : 

"South  of  lake  Mille  Laca,  at  the  very  edge  of  the  lake,  and  run- 
ning southwest  from  Lake  Superior  to  the  southwestern  part  of 
Minnesota  and  beyond,  is  a  line  of  granite  which,  theory  says, 
is  made  by  upheaval.  In  places  it  is  covered  with  a  layer  of 
sandstone  of  the  nature  of  drift.  Again,  in  T.  24,  B.  43,  accord- 
ing to  Garrison's  map,  near  the  center  of  the  square,  is  a  mass 
of  granite,  somewhat  elevated,  with  a  fissure  on  the  northern 
side.  In  this  region,  two  summers  ago,  about  July  15th,  Garri- 
son was  surveying  with  a  friend  and  they  found  in  that  fissure, 
even  at  that  date,  a  large  amount  of  solid  ice." 

Mr.  Garrison  lives  upon  an  old  battle-field  of  the  ancient 
mound -builders.  Just  back  of  his  house  are  three  mounds  which 
would  indicate  that  hostile  tribes  had  s  fight  there  at  one  time, 
and  that  the  dead  were  interred  on  the  spot.  Running  soath- 
west  from  the  mounds  is  an  almost  obliterated  ridge  averaging 
three  feet  in  height.  This  ridge,  he  thinks,  was  at  one  time  an 
old  fortification  of  the  mound-builders. 

The  Isrgest'of  these  three  mounds  is  forty  feet  in  diameter  and 
from  ten  to  fifteen  feet  high.  This  was  opened  a  year  ago  and 
numerous  skeletons  found  sitting  upright,  and  so  old  that  the 
thin  pieces  of  bone  crumbled  away  as  soon  as  touched.  In  the 
same  mound  were  found  atone  implements  and  weapond,  and 
some  pottery. 
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RlfPOBT  OF 

Bt  : 
Pro/.  N.  H.  Winchell: 

Dbab  Sib:— I  hereby  n  . 
analyses  made  at  this  labon  i 
aince  my  last  report. 

Ckem.  Series  No.  174.  A  i 
of  the  geological  surrey  ser; 

Silica,  SiO, 

Alumina,  A1,0, 

Peroxide  of  iron,  FejOj  . 

Lime,  CaO,  combined  witl 

Lime,  CaO,  combined  witl 

Carbonic  acid,  CO, 

Magnesia,  MgO 

Potftsb,  K,0 

Soda,  Na,0 ..„. 

Water,  H,0 , 

This  mineral  appears  to  be 
Chem.  Series  No.  175.    Wi 
Valley. 

Silica,  SiO, 

Alnmina,  A1,0,   

Protoxide  of  iron,  FeO.. 
Calcium  sulphate,  CaSO^ 
Magneainm  sulphate,  Mg'i 
Sodium  sulphate,  NsiSO, 
Calcium  phosphate,  Ca,(l' 
Sodium  chloride,  NaCl.. 
Potassium  chloride,  KCI. 

Carbonic  acid,  Cog , 

Nitrates 

Total  mineral  matt 
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Test  for  organic  matter,  with  permanganate  of  potash,  amonnt- 
of  oxygen  consumed,  1.63  parts  per  million. 
This  water  is  remarkable  for  the  large  amount  of  sulphates. 
Chem.  Series  No.  176.    This  nnmber  was  a  sample  of  cupri- 
ferous rock.     It  was  assayed   by   myulf,  for  gold,    silver  and 
copper.     The  results  of  the  assay  were  as  follows : 

Ck»ld t'it  Troy  ounce  per  ton. 

Silver ^      "         '*  " 

Copper -^  of  one  per  cent< 

Clum.  Series  No.  177.     This  was  also  a  sample  of  cupriferous- 
rock.    It  was  assayed  with  the  following  resnlts : 

Gold yfj  Troy  ounce  per  ton. 

Silver ,V      "         "         " 

Copper ,ViF  of  one  per  cent. 

Chem.  Series  No.  178.    Kaolin  brought  by  Col.  J.  B.  Clough  in 
February,  1836. 

Silica,  SiO, 49.66  per  cent. 

Alumina,  Al.O, 87.29      " 

Peroxide  of  iron,Fe,Oa..-. 76      " 

Lime,  CaO 61       " 

Magnesia,  MgO 02       " 

Potash,  K,0 1.23      " 

Soda,  Na,0 71      " 

Water,  JI.0 9.72      " 

Carbonic  acid,  Co| traces. 

Organic  matter traces. 

10000 
The  analysis  shows  that  this  is  a  kaolin  of  good  quality.     It  is- 
comparatively   free   from  oxide  of  ii[oa   and  lime.     The  small 
amounts  of  oxide  of  iron,  lime,  magnesia,  potash  and  soda  would 
not,  in  ray  opinion,  interfere  with  its  use  for  the  usual  purposes 
to  which  kaolin  is  applied.    The  water  reported  in  the  analysis 
belougii  to  the  chemical  composition  of  the  substance  and  would 
only  be  expelled  by  burning.     The  mineral  was  analyzed   after 
drying  at  a  temperature  not  exceeding  100  degrees  centigrade. 
Very  respectfully  yours, 
Jajies  a.  Dodgb, 

Professor  of  Chemistry. 
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ORNITHOLOGY. 

BBPOBT  OF  DB,   P.  L.  HATCH. 

Pro/.  N.  H.  Winchell: 

Deab  Sib  :— I  have  the  honor  tn  report  that  while  relaziog  no 
meaaarea  hitherto  employed  in  the  acquiaitioQ  of  all  iaformatioa 
possible  relating  to  the  ari-faunae  of  the  state,  I  am  pursuing  the 
preparation  of  a  report  as  fast  as  the  oneroas  demands  of  my 
other  duties  vill  permit. 

By  personal  obseirations,  and  a  somewhat  extended  corres- 
pondence with  gentlemen  competent  to  communicate  reliable 
information  in  difTerent  parts  of  the  state,  together  with  the 
iuTaluable  aid  of  Mr.  F.  L.  Washburn,  who  spent  some  time  in 
field-work  last  fall  in  the  Bed  River  Valley,  I  am  able  to  report 
progress  in  still  accumulating  valuable  facts  to  be  embodied  in 
the  report,  which  bat  for  reasons  known  to  yon,  and  a  prolonged 
detention  by  sickness,  would  have  ere  this  been  closed.  Tb& 
labor  has  been  much  greater  than  my  experience  had  anticipated^ 
especially  in  consideration  of  the  impossibility  of  consecutiTe 
engagement  in  it.  I  hope  now  before  a  great  while  to  finish  the 
land  birds,  and  enter  up*n  the  water  birds,  which  will  be  very 
much  less  voluminoos. 

.Very  respectfully  yoars, 

P.  L.  Hatctb. 

1015  Mary  Place,  Jnne  1st,  1880. 
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APPENDIX. 


NOTES  ON  SOME  DEEP  WELLS  IN  MINNESOTA. 

(Ctrnfutwrf/m  |Mp«  IS.) 

The  deep  tcell  at  Albert  Lea.  The  drillings  from  this  well, 
which  is  300  feet  deep,  were  furnished  by  mayor  A.  C.  Wedge. 
The  well  was  made  by  Mr.  Swanson  in  the  summer  of  1885. 
This  well  is  situated  in  the  high  level  near  the  business  portion 
of  the  city,  and  the  water  stands  at  22  feet  below  the  surface. 
About  60  rods  from  this  well  Mr.  William  Morin  sank  another, 
beginning  at  a  lower  level,  in  the  bed  of  what  was  once  Spring 
lake,  and  penetrated  to  the  depth  of  204  feet.  Flowing  water 
in  this  well  was  obtained  at  120  feet,  but  the  well  was  con- 
tinued deeper  with  a  hope  of  getting  a  stronger  flow.  The 
discharge  is  about  400  barrels  per  day,  of  good  quality  and  a 
temperature  of  50  degrees,  Fah.  The  drillings  of  this  well 
have  not  been  examined,  but  it  is  the  opinion  of  mayor  Wedge 
that  the  strata  struck  proved  to  be  about  the  same  as  those 
given  betow  as  far  as  the  drill  penetrated.  The  water  is  ap- 
parently of  the  same  quality.  The  iron  films  from  the  depth 
of  165  feet  were  derived  from  a  bucket  which  became  fast  in 
the  well  and  was  drilled  out.  • 

1.    Hai.  B«E.  No.  B191.    Drin  cravel  Urgtlj  tlmMtoiM,  nrom  thed^tti  df. 80  Itot. 

'   im.   DrirtHDdud  gnvel,  rrom.....* seiM. 

'    tire.    Drinnad,  miloljqDUti.froai..... , II 

'    IIM.    Drift gnTel  nod  BKDd,  from .,..-.-., .,,.,.-.>--,.-,,,11 

"    tats.    Drift  MDd,  from I II 

rt  nnd,  «l(li  magiiadiin  llmntan,  rrom II 

■DdfllH.  HigiiMliia  llmeitDiiB  lod  niid.nrc>iii IIBlbM. 

Drift  MDd,  Kith  urn*  llinntoi«,ft^>m 130 

HftfDBslKn  llmHtoDe,  with  a  f^w  gnlnaof  drift  iftiid,  from..  143 
.    Llghl.sn7  (falls,  illgliUr  ■IbTTHdng 1B6 


Battand  Sims  of  mstatlk  Iron,  (omawfait  raited,  from. 

GnrtfasISi  Mnd/,«lfcrT«*'.:li,g,irltfaHrQellliii*  oT  Iron.ftom.lT'J  (b*t. 

Orar  >h>l<^  from 1!0 

Orar  •hale.  Ivin  tlSfkat. 

Calctnaua  ihila.  naarlr  v>llI^  from 

Compact,  llgfat.colond  llmaalona,  mind  wltfa 
na  iranlcsoai  ■Iratnm,  from .230  DM. 
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U.    Ku.  Rcf.  No.  eaM.    DrlltlngabDvammlxedisompailllDii;  thongliniainly  oTmig- 

Bcdio  llnuatoDB,  7sl  (](  dltnmDlgnlii  inid  colon  alio  coDtiliungcaDildenble 

Mod,  ■odiomsetiart  *nd  BQeerj'tlalaof  )lli»re(M'abI«  to  gBoda*  In  tbs  rank; 

oiwlBrtBfrisnisDtlidlillnctJTBnDacwDt.hwn SHHU. 

U.    Hiu.  flat,.  No  tilO     HiJolir  whlu  qnirti  and.  roiiDdad  iDiI  >lK  nngnUrg  lbs 

nat  li  mkiniMlna  llmcttont,  rwdllj  aRrrMcIn^  botb  ira  In  Sua  palaannd 

rragmnita,  Itara .X'AfMl. 

SO.    Maa.HBg.No.Sall.    Samau  tba lut. from im  IMt. 

Jl.  "        ■'    0213.     Samaaatba  lul,  from .HOhat. 

at.      '         '•       "    1213.    HKliiljalionioE*DHKu,baff.maKDad>DUia*atoiia,wnbaam* 

qnartE  aacd,  from HI  IMt. 

a.    Mn*.  Bag.  Ko.  SSH.    Tba  drllllDgi  cooalat,  malolr  of  Un  aamc,   llgbt-bntT  mag. 

nealan  llmiatoDa,  but  aoitaln  aUo numn-Dtu  plKia of  ■  darh aartbr  thala,  not 

iDtlmmabls  nor  comboatlble,  ftvm What. 

M.    Hoi.  tltf,  Ko.  UU>.    Raddltb-bnff  magnaalaD  Umaatoua,  wltb  toma  rrafmanu  of 

opaqoe  wblCa  allica  and  aoms  ronodad  aand,  from MS  hat. 

».    Kua.ftBg.No.  <I21«.    auiuaatha]aat,from XSOhat. 

"    SSIT.    Tb« aama  wltbont  alUca  and  tand,  rrau SMfM. 

''       '-    HIS.    Kaddldi-bDff,  compact,  magoealan  Umaitana,  rram .WBIM. 

"        "    6219.    Thaaama.from .aWhat. 

»        11    gjgo.    Baddlab-bBff,  compact,  maCoMlan  lloMataaa,  moltlcd  wttb 

gnj,  from .VSHtU. 

W.    llDa.  Rag.  No. <U1.    Tbaaama,  wllbont  grar  moltllagi.  bntirllbaoma  cbartaad 

■omanind,  from 970  IMt. 

tl.    Hat.  R^.  No.  O^.    Llfbt.gnr  to  bnff.  cryaUUlDe  mainaalan  ItmsatoDO,  with 

nra  baada  from  crlnoldBIamaala,  from .ITSIbet. 

tt.    Mna.  R«.  No.  <B«     H-DTmaguaUn  limaatona.(tara 186  IBM. 

a.      out.    LIgbt-bafr  magnealaa  llmaatona,  aoma  at  IhadrUlloga  Mug 

iiDiraib«l,andtbwi,ilried,naambllBgallatatgniy  abala,  nrom awibet. 

34.    Itnt.  R*c.  No.  CiSl.    Vealcntar,  bafT,  magoaalan  llmaatona,  taaambllng  tha  nppar 

put  oTtba  Niagara  ]lmeatoD^  from WOIM. 

There  ia  but  little  to  serve  sa  a  guide  in  aasiguing  these 
limeatone  strata  to  their  geological  horizon.  There  is,  in  the 
Albert  Lea  well,  a  thickness  of  about  186  feet  of  limeetone 
which  does  not  varj  very  much  Hthologically,  extending  from 
114  feet  to  300  feet.  It  is  shaly  in  some  places,  and  also  arena- 
ceous. These  characters  would  not  preclude  the  Galena  lime- 
stone, which  is  thought  to  be  the  most  probable  rock  in  that 
geographical  area.  If,  however,  the  Devonian  limestones  ex- 
tend as  far  north  as  Albert  Lea,  these  beds  could  all  be  assigned 
to  that  age,  as  far  as  their  tithology  is  concerned,  except  Nos. 
33  and  34  which  have  a  greater  resemblance  to  the  Niagara. 
This  would  bring  the  Devonian  upon  the  upper  Silurian,  "as 
supposed  in  the  deep  well  at  Austin.  The  shale  extending 
from  155  to  220  feet,  a  thickness  of  65  feet,  would,  in  that  case, 
represent  the  Austin  rock,  and  the  mixed  and  arenaceous  beds 
extending  from  220  feet  to  240  feet  would  parallelize  with  the 
conglomerate  of  the  Austin  well.  There  would  be  then  45 
feet  of  magnesian  limestone  in  the  Albert  Lea  well,  below  the 
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conglomerate  horizon,  before  the  lithology  of  the  Niagara  is 
recognizable.  This  would  fall  into  the  upper  part  of  No.  8  of 
the  Austin  well.  • 

Joavph  Ooar's  tcell,  near  MorrUtoicn,  Bice  County.  This 
peculiar  veil  was  noted  in  the  final  report  on  Rice  county,  (vol. 
i,  p.  671.)  It  is  in  N.  E.  i  sec.  33,  Morristown.  In  a  recent  com- 
mnnicatinn  Mr.  Goar  gives  more  particulars  concerning  the 
action  of  this  well. 

It  was  dug  fourteen  years  ago,  to  the  depth  of  seventy  feet. 
At  about  twenty  feet,  sand  was  struck  with  occasional  beds  of 
gravel,  largely  consisting  of  UmnstoDe.  At  fifty  feet  a  sound 
resembling  escaping  steam  was  heard.  The  well  being  curbed  as 
fast  as  dug  little  more  tras  heard  or  noticed  of  this.  Water  to 
the  depth  of  sixteen  or  eighteen  inches  was  secured.  The  well 
was  open,  water  being  drawn  by  a  bucket.  In  winter  the  bucket 
would  freeze  fast,  and  finally  the  whole  surface  was  permanently 
frozen  solid  till  warm  weather  came  again.  Then  it  was  found 
that  when  the  wind  was  strong  from  the  north,  or  a  little  east  or 
west  of  north,  water  conld  not  be  got,  but  a  few  hours  wind 
from  the  south  or  southeast  would  insure  plentjy  of  water.  At 
first  it  woald  look  as  if  it  had  been  agitated  by  wind,  but  soon 
became  clear.  Small  black  frogs,  "with  feet  like  chickens,  no 
web  between  the  toes,"  were  sometimes  drawn  up,  were  said  to 
have  been  drawn  un  often.    These  were  so  small  thev  would  set 
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STATS  GEOLOQIST.  861 

prior  to  the  drift  epoch,  may  hare  been  somewhat  like  that  in 
Winona  and  Houston  counties,  and  after  the  deposition  of  the 
■drift  some  sabterranean  passages  were  still  unfilled. 

The  Tracy  deep  weU.  This  well  was  drilled  by  Messrs.  Swan 
iiud  Stacey,  in  the  winter  of  1885-86.  Its  depth  is  lii  feet  four 
inches,  and  penetrates  the  granite  aboat  thirty-one  feet.  Water 
was  found  at  about  one  hundred  and  fifty  feet,  which  rose  to 
within  about  thirty-seven  feet  of  the  surface.  It  did  not  ap- 
parently change  in  respect  of  hydrostatic  pressare  after  it  was 
first  strack. 

Through  the  courtesy  of  Hon.  W.  0.  Musser,  president  of 
the  village  council,  and  the  co-operation  of  Messrs.  Swan  and 
Stacey,  the  aubjoined  record  of  the  depths  of  the  difTerent  strata 
-of  this  well  has  been  obtained.  This  record  was  accompanied 
by  a  set  of  drillings,  and  from  these  the  writer  has  made  out  the 
-deacriptive  notes.  The  corresponding  numbers  of  the  museum 
iregister  are  6492  to  6516. 
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roaBTMKTH   ANNUAL   BBPORT. 


DSecRirTlO!!. 


iDasnTBl.  lujtlr  of  UmaatoiH,  hBTlng  t.  DMrl;  bliekptn- 
cnrtapect,  onlot  loaaadlaMmlDBtodoreuilc  nutUr.  Thli 
ooDUlni  womt  Ooa  Hnd.  and  Kinia  •oll-lUa  matWr.  It  «Ib 
contalDi  a  few  tricmsDia  of  ilig  or  farnus-clinkci.  of 
ngeubla  flbar.  Cniaoona  llinlia,  imill  plecM  of  pjTita 
appamitlj  tion  Ih*  Cnlacsoai.  aod  llben  ol  malalJk  Iran 
eTldrallr  from  the  drill 

FiDa  bloa  claj,  CretBMoni? 

Coataa  gnrel.  am  bracing  nnmerooa  pleco  oI  baS  IlDMMona, 
■nd  at  crralalllDa  lock,  alao  or  gre;  and  dark  or  reddlah 

SDarttjrte,  plecvi  ranflng  froto  au  Incb  Id  diameter  to  a 
ilrty-aacond  pari  or  an  loch,  or  flnar«  Tba  iffhola  batna 
dlrtr  and  lookPng  al  ir  ntharad  on  the  aartacsaf  tbegrooDd 
Id  uia  aoU  and  nnwained  Than  an  In  Ibla  lol  tcveral 
I'Wq  " 


I  of  gi*j,|[Tlt  If  qaarli  jia  avldan  tJ  J  trom  tba  Cralao 
and  or  gm  oonglomarat*  or  coarve  •asditona,  and  ol  con- 
cretion arr  Iron  prrilea.  Bnt  the  moalilnsnlarjiortlonli  ttaa 
aJag  alinflar  to  inat  manUancd  In  No.  4.  Tfli  abowa  all 
atagaa  of  ■olldlficalkin  from  looae  ligbl  pnmlca  lo  bJack 
obildtan,  and  lo  black  aab-ciynalllna  bard  rock  It  !•  In 
rragTnanii  ai  large  ai  Ihrea-fonnbs  of  an  Inch  In  longen 
diameter,  and  In  pallela  ronnd  at  ihot,  no  larger  (ban  ibe 
efe  ot  a  needle.  Itii  nearl;  all  black,  and  If  often  amjgda- 
loldal,  acme  of  1)  belnE  magDetlG.  Embnced  In  Ibla  lot  an 
alM  bed!  of  llrnlie  and  of  coDcreiloDarT  pjrltee.  On  one  of 
the  fornqatlon,  -"  ""--"  ""'J*'-- —"-»-- *-•  — *j-  ■•— .  ..«- 


Pine  bine  claj.  eTldenll;  Crataceoni. 

Pine  nndnone.  bomotceneona,  light  gnenlab-blne.Cntaceona. 
'  giaT  ibaleiCrelanona.  occaalonallTConlalniDg  a  roonded 
ill  pebble  of  boD  llmealona. 
greenlah  Band. 


email  pebb 

li»llBtt-bl_.  .„ _   ___ 

Ine  elti  or  ihale,  nol  diaile  bnl  rather  i_. — 
kaollnlc  and  mlcac«a<ii  particle*. 
Cretaceoai  grit.  condillDg  of  an^lar  and  nib-ai 

creilouarj  Iron  pTrltea. 
Ine  gny  ■andeUine. 
loeclay,  llkelbalofNo.  11. 


with  floe 
iioF^" 


Dark,  nnetnooi.  flne  claT. 
iWblLE,   kBDilDic  clar,  becc 

'wTiltP  .nd  mj  r — -■ 

cemenledlij  p 


nlni;  reddlih,  then 


:re[lanai7  lampt. 


The  unie  a*  Ihe  fan,  bnt  conlalnl_. 

"    Id  kaolin,  clonded  ultb  bine  clay,  and  coDtaluIng  wt 


rfS 


aand,  grain*  opaque,  contaliilDg  dnll. 
s  Inmpa  appareutlr  made  up  of  a  grcal 


mon  roanded  and  mon 


(bale,  and  loiiie  p^le. 


.  .  graina  of  angnlar  qoarli  and  aom* 
kaollnlc  malerlal.  tbe  latter  apparenllj  neolllilg  from  Ihe 
decaf  of  grain*  of  feldrpar  after  depoet lion  In  the  landelont. 
Reddlih  orthoclaallc  granite  becoming  chloriUc. 
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The  moHt  interesting  thi 
4.  5  and  6.  Hera  we  find, 
evident  cretaceous  beds,  a 
mulated  on  the  Grataceoua  i 
ere  two  gravelly  deposits 
clay  may  be  a  representativi 
bed,  containing  moch  slag  i 
have  accumulated  on  the  Ci 
Cretaceous  ocean;  the  slag 
lignites  contained  in  the  i 
at  the  present  time  in  Dakt 
the  phenomena  of  volcaa< 
accumulation  of  twenty  fe 
soil  accumulated  over  the 
the  fonner.  On  this,  after 
the  operations  of  the  post-T 
by  the  presence  of  these  igt 
this  depth,  and  it  is  no  moi 
abundant  ashes  and  charci 
lignites  in  their  exposnres 
particles  of  slag,  however,  i 
daced  in  the  drillings  from 
and  this  is  strengthened  by 
fragment  of  an  eight  penny 

The  deep  well  at  Gibbon, 
railway.    Sec.  2,  T.  113,  R. 

This  was  drilled  by  the  M 
Mr.  W.  B.  Hixson  has  supp! 

1.    BInsclar.  drT.iTJtb«na11grBv«l-ato 

a.    Sand,  vlth  waier  which  rOH  ton;  o: 

TemiiD*  of  Kood,  having  ib«ip)Ri 

S,     Beit  gtiiBlls  («W7j 
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EXPLANATION  OF  PLATE  I. 

CrypUaoon  minruBtaenae,  n.  sp 813 

].  View  of  the  exterior  of  a  large  Bpecimen  shomng  a  section 
of  the  LamiDffi  where  a  segment  of  the  surface  has  been 
removed;  also  the  nndalating  or  knobbed  upper  surface 
of  the  laminte.  From  a  photograph,  reduced  from  the 
natural  size  to  about  one-fourth. 

S.  Yiew  of  the  same  specimen  showing  the  base,  reduced  to 
one-fourth  the  natural  size,  from  a  photograph.  This 
specimen,  as  represented,  ia  coated  on  the  bottom  with  a 
layer  of  calcareous  tufa,  which  renders  the  concentric 
ridges  much  less  evident  and  continuous. 
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EXPLANATION  OF  PLATE  IL 

Cryptozoon  mmnesottmt,  n.  Bp 313 

3.  View  of  a  thin  Motion,  perpendicnlar  to  tb«  Uminse;  natural 

size, 

Cryptozoon  minnesotetue,  var  lihertati$,  a.  Tar 814 

4.  External  appearance  of  an  ordinary  specimen;  nataral  size. 

The  npper  end  is  nearly  entire;   the  lower  end  shows  a 
section  across  the  concave  base. 

Bkynehonella  ainsliti,  n.  sp 315 

6.    Front  view  of  a  mature  specimen;  nataral  size. 

6.  Pro&le  view  of  a  mature  specimen;  natural  size. 

Orthig  remnicha,  n.  sp 317 

7.  External  view  of  the  larger  valve;  natural  size. 

Ortkis  sandbergi,  n.  sp 318 

6.    Cast  of  the  exterior  of  the  larger  valre;  natural  size. 
9,     Cast  of  the  interior  of  the  larger  valve;  natural  size. 
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PUBLICATIONS  OF  THE  GEOLOGICAL  AND  NATURAL 
HISTORY  SURVEY  OF  MINNESOTA. 


.  I.     AKKDAL  BBP0BT8. 

Tkx  Fiui  Amcu.  Ripobt  oh  tk>  Qcoumioai.  txa  Nxtdul  HntosT  ScaTar  ov 
MnmaoTA,  fob  the  Tiim  ISTt.  Itlpp-,  Bto.;  witb  >  ooland  map  of  Uw  SUM.  Bj 
jr.  S.  WbukM.    Pabllihed  In  llta  BagoiU'  Baport  tor  1B7S.    Out  or  prink 

Tbb  Skcord  Akrdu.  KarosT  oa  tbk  OaoLoatCAi.  asd  SiTuajL  BmoaT  Bmirar  ov 
]fiii>a»TJ>,  roa  tbi  Ta^a  I87>.  l4tpp..STo.;  vltb  UlaitnUon*.  Br  IT.  M.  WuuUU 
tai  S.  F.  Picktam.    Pnbllalwd  In  theBtgenn' Bepoctfor  Um     OatofpriDt. 

Tbi  TaiaD  AnfUAL  BiroBT  on  IBI  Qbouwicil  utd  Natubal  HittoBT  Sdbtbt  op 
HiMKiMiTA,  >oa  TBI  TIAB  Wti.  4Spp.,Sva  ;  with  two  countj  maps.  Bj  IT-  B-Witt- 
ektO.    Pnbllihad  In  the  Begrnti- Baport  for  1874.    Oat  of  print. 

Taa  FoirxTB  Axuvu.  Kbpobt  oa  na  GioLoaicu.  uin  ITatiibil  Hiitdbt  Bubtbt  of 
HmBfOTA,  FOB  TBB  TB*a  ISTS.  Ml  pp.,  B  TO  ;  vith  fonr  coontr  map*  aad  a  anmbai 
ol  othar  llUutraUoni.  B;  X-  B.  Wimthtll,  aaalilBd  br  it.  W.  Barrimftoit.  AIk  In  Ihe 
Begania'  Baport  for  1879.    Onl  of  print. 

Tkk  Fifth  Anhdu.  HaroBT  □'  iHa  Qioumical  ahd  Naittbu.  Hiitobt  StraVBT  or 
MnmuoT*.  fob  tbe  iiab  ISTf.  MB  pp.,  B  lo.;  loar  colorsd  mipa  and  ■sTanl  other 
lilnmatlona.  Bj  H.  B.  WivUll,  with  reports  on  Chnnlitrr  bj  S-  F.  PlekJiam,  Oral- 
thologj  br  P-  L.  fioteA  BntomoloRT  bJ  Attn  Whitman,  and  on  rnngl  bj  A.  E.  Jofuiaam, 
Alaoln  thaBaganta*  Baport  for  IBTS.    OdI  of  print. 

Tm  SiXTB  AxauAL  Rkfobt  oa  laa  Qbolooicai,  abd  Katdbu.  HnroBT  Bubvit  of 
HtnnnoTA,  fob  tub  tiab  ISiT.  KB  pp.,  B  to.;  three  geological  mapi  and  aeTeral 
othar  iUnalratloni.  Bj  N-  B.  Wnehmil,  with  t«porta  on  Chemleal  Analriea  br  5-  F. 
Pi^kam,  on  OmlthologT  bj  P.  L.  Baiek,  on  Entomologr  br  AUm  WktUtan,  and  on 
Oeologr  of  Bice  conntr  br  L  B.  Sptrrr-  Al»  In  the  BagentB*  Beport  for  ISTT.  Onl  ot 
print. 

Tb>  Bbti>th  AncAi.  Bipobt  o>  ibb  Qbolooicai.  aitd  Natubai.  Hiitobt  Snam  or 
ItuiBBaoTA,  FOB  tBB  IBAB  1S7S.  ISt  pp.,  B  to.:  With  twentT.one  plalet.  Br  JIT.  H. 
WnehtU,  with  ■  Field  Beport  br  C.  W.  Batt,  Chemical  Analraaa  br  S  F-  PtrUiam, 
OmltbologT  br  P-  L.  Balth,  a  llat  of  the  Planta  of  Ihe  north  ihore  of  Lake  Saperlor  br  B, 
An',  and  an  Appendix  br  C  £.  Arneton  Ihe  Mlcroaccple  Bntomoitiaca  of  HlnneaotB 
(twcnir-ona  plalei).    AIM  In  the  BagenTi'  Beport  for  IB7S. 

Tbi  BtSHTE  Arbhai.  Bbfobt  oh  tbb  QBoLOaicAL  aks  Matubal  BinoBT  Sdbtit  of 
lUBMBaoTA,  roa  Tax  tbab  IStt.  IBB  pp..  B  ro.;  ona  plate  (Caaloroldee).  Br  JT.  B. 
Vinelittl.  Contalnlai  a  atatanwnt  of  the  mtthoda  of  Hlcroacoplc  Lltholog)',  a  dlicaailOD 
of  Iha  Cnprlferooa  fierlei  In  Klnneeota,  and  deacriptlona  of  new  ipecles  of  brachlopoda 
from  the  Tranton  and  Hodaon  BlTOr  formatiODai  with  reperta  on  tha  Oeologr  of  Central 
and  Wtatam  MIonawHa.  br  Harm  t^oaiy  on  Ihe  Lake  Saperlor  rcglDn.  br  C.  W  Ball,- 
llala  of  Birds  and  of  Plants  Irom  Lake  Bnperior,  bj  Tlumiu  S.  RabtrU;  Chemical 
Analraeabr  S-  F-  PteOam;  report  br  P-  L.  Hatck;  and  fonr  Appendixes.  AJso  In  tha 
Bagenla' Baport  for  IBTVaodlSBO.    Oat  of  print. 
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11  UBT  OF  PUBLICAHOirS. 

Tm  NmrR  Antv&L  Rxroar  on  thjc  Obdumical  Aas  KiTiruL  HuromT  BvkTIt  OF 
MnntasOTA,  roa  thx  txax  ISBO.  n(pp.,Bn>.;  UirM  ipprndlXM,  two  wood  cat  lllu- 
tntlODi,  and  rii  platt*.  Br  JT-  f  .  WinrMt.  CootklBlDE  laid  dMcrlptloBi  or  MS 
crrRalllH  rack  umplM,  ud  Bote*  on  tlieir  gcologlcil  relBUoiu,  from  tha  Danhsrn  pirt 
otthamiM;  M«  hncUopoda;  tha  valer  npplj  oT  tha  Had  River  Viller<  u>d  dmple 
tgcu  or  Qw  qMllIlM  of  wUaT;  with  nponi  on  the  Uppm  UlHifiippl  raflon,  b;  O.  £ 
Oarruon;  on  tha  Hrdralogr  of  HtniiMOii,  b]r  ff.  Jf.  TWry,-  on  (he  Olndal  Drift  and  lU 
Tetmlnal  Motnina*,  by  Warm  OpLtm;  Chamlul  AnaljMi  bj  J-  A.  Dodft  *  11*1  of  the 
Bird!  of  MlnnaaoU,  bj  P.  U  flalcJt;  and  of  tha  Wlctsr  Birdi,  bjr  Haaui  S-  Rabrfi*. 
AIM)  In  the  tfvaV  Raport  (or  WB  ud  leM. 

"Tbb  Tbitt*  AniriL  Ketobt  □>  Tsa  Obolosiou.  um  Mathbal  Hmokl  Subtcv  or 
MniTxiaTA.  worn  tkb  teib  1881.  SM  pp.,  B  to.;  with  Ian  wood  cat  lllaatntlooa.  and 
flflaan  plBka.  Bj  «.  H.  WinaktU.  ConlBlnJng  Said  datcrlptkmaor  BboolMOrack  nm- 
plaa,  and  note*  OB  thair  aaoJoglcal  relBtlont,  contlnoad  from  the  lut  report;  Iha  Potadam 
aandMone;  tTplcnl  Ihin  ncUan>  of  the  reck*  of  the  Cnprltenrai  Berlef ;  and  tbt  deep  wall 
at  the  -C"  Waebtmm  mill,  HlBneapolli:  wIthOaolotlcal  nolai,bT  /■  H.  Klcai;  Chemical 
Analjm  bj  J.  A-  Dodfi  and  papera  on  the  Craetaoea  of  the  freeh  waten  of  HLDneeoIa 
(eleTeo  pl|taB),  b;  C-  £-  Btrrick.    Aleo  in  lha  Recenta'  Biport  rot  1381  and  1B8>. 

"Tkb  Klbvkbtii  AnnxL  Betobt  ob  tsb  (imuwioAL  awd  Kathbal  Hibtobt  Svbvbt 
OB  UinnoTA,  FOB  TWB  TBAB  1883.  SIS  pp,  8  TO.;  wtlh  three  wood  cat  lllnnratlona 
BBdonaplBta.  Bj  If.  B.  WmehM.  CBntilBlns  a  raporton  ihaXbunlogrof  Hloneeota, 
■ndanoteon  the  Aiaof  Iherockaof  thaKeaebludVeimlllanirondlatrlcta;  with  paper* 
OB  tha  Cr^atalllna  roeka  of  HlnnaaotB^  by  A  Slrw  and  J  B.  Klaot,-  on  Bock  ontcnipe  In 
central  Mloneeola,  and  on  Lake  Agaieti,  b^  Warm  Ovlutmi:  an  the  Iron  rcftonof 
Sorlhtm  Klnneeota.  bj  Alt*rl  B-  Ckmrr:  Chemical  Analieee  by  J.  A.  Dodtt;  and  an 
Appendix  coBlalDlng  Hlnneeota  Law*  telatlcf  to  Hint*  and  Mining,  abatiacled  bj  <3.  L. 
Barrtdc.    Alao  In  the  Bepnita'  Baport  for  1881  and  ISBi. 

ThB  TWILTTI  ABBDAL  BBBOBT  OB  THB    Gbdldoioal  ABD  MAT17BAI  BUTOBT  BDBTBr 

OB  MiBBBtOTA,  BOB  TKB  TBAB  1881.  BummarT  report,  containing  palMHitolOflCBt 
note*,  and  a  paper  on  tba  compatatlte  MrenKlh  of  Mlnneeoti  and  New  England  granite*, 
«p*g«*,bT  Jf.  if.  WinehtU;  Analnpoiton  Iha  Cmitaceaof  Utnneaota  Included  In  lha 
order*  Cladocara  and  Copepoda.  IM  page'  and  10  plalei,  b;  C.  L  Btrriet,  and  a  cata- 
logae  of  Ibe  Bore  of  HlmieeoU,  IBS  pages,  wlib  ore  map  ihowlng  the  toreat  dlitrlbntloii, 
bj  Warn*  Vjiliam.  Alao  In  the  Begenti' Seporl  for  1881^. 
-Tan  Tbibtbxbth  Abbual  Bxmbt  ob  thz  Obouhical  abd  Natcbal  Kdtobt  Boil- 
v«r  OB  HiBBBaoTA  bob  thb  tbab  1884.  196  pagee.  Oeologtcal  reconnolaancea,  the 
Vafmlllon  Iron  or**,  the  crjttalllna  roeki  of  Mlnneaola,  and  of  lha  Konhweat,  the  Ham 
bolt  aalt- well  In  Klltaon  coanQ,  record*  of  Tarloai  deep  walli  In  tha  itata,  roaall*  rrom 
tha  ted  qnartiTte  at  PlpailOD*,  report*  on  the  Kew  Orleane  Bzpodtlon  and  on  tha  Oaneral 
Hoeaiun,  br  Jf,  B.  WntekMt  Oeologr  of  UlonehahB  eoonlr,  Daltoln,  by  WorraH  t^kany 
Chemical  report  bTiV«^,/ai.^.i>erf^,-  UlnDaeota  geographical  namea  derlTad  rrom  the 
Dakota  Ungnage  bj  Pmf.  A.  W.  milidiMm,-  Inaecti  Injorlog*  lo  the  cabbage,  by  O.  W. 
Omttl^md;  Oaolaglcal  nolai  In  Bloa  Earth  conoly,  by  Pr^.  A-  F.  Btdtdett,  and  on  a  fcaatl 
elephant  from  Stockton  by  Pmf  Join  Bolnafr,-  paper*  on  the  Cretaceoni  fosll*  In  tha 
boDldercIayi  in  lha  NonhwenbT  Ototfi  U.  DouuMand  by  Woodmrd  and  noiKUiand 
noiM  on  the  Mammal*  of  Big  Btona  Lake  and  Tlclnlly  by  G  L.  BtrriA. 

n.      FINAL  BBPOBT. 

■Tbb  Oxouwr  or  MDtBiaDtA.  Vot.  I.  Or  TBI  Fibal  Bbpob*.  iSSt;  iIt  and  VK  pp., 
qnnrto;  lllsatnted  by  41  plataa  and  6)  Agnre*.  By  S.  B.  WimeUO.  aaalated  by  Warm 
CFpjbMi.  ContalnlBg  sb  Hlilorlcal  eketch  of  Bxplanllona  and  Sarrey*  In  Ulnoeiota,  the 
general  Pbyalul  featnruof  the  alale,  the  Balldlng  itonei,  and  the  Geology  of  Hooaton, 
Winona,  mimote,  Hovrar,  Frcebaro,  Plpealone,  Bock  and  Rice  eonntlea,  by  JT.  B. 
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WmoMI;  the  OmlcgT  of  OlnuM,  Dod|e  ud  BtMl*  cooBtlM,  bj  JT.  W-  Hartimvtani 
■ad  tbi  0»lagj  of  WuMa,  Blaa  Xartb,  FaTlb4all,  Watonvu,  HuUb,  CoUonwood, 
Jukpsn,  llBmjr,  NobiM,  Brown,  Badvood,  Tellow  HsdlclM.  L70D.  Llocols,  BicBtOM, 
Lk  iiDl  rirli  aad  L*  SMOr  oobUIm,  bj  ITarm  [4)ki>h  DlabrlbDlad  iralnlbiiiilT  10  all 
pablln  llbniiM  lad  coantj  tsdlton'  olBcM  In  Uu  itala.  to  othu  itaU  Itbraiiw  u>d  lUle 
nnlnrtltlc*,  and  to  iMdIng  gaologlili  and  •dentlflc  aDcUtliBi  tha  mniinder  an  bald  tor 
■alaalthacoat  of  pBbllcaClra,  t3.S0  per  copr  In  clolli,  or  (Mb  inliwd  hall  roan  blBdloc 
Dpom  appllcidMi  10  Prof  H.  H.  Wlneball,  UlniiMipaUi. 

ni.     HIS0XLLAKI0U8  PUBLIOATIONS. 
1.    OnoDLAnSo.  1.    A  coprof  iha  laworderlnglhanrMT.aadanoleuklnflha  co-oima} 

Hon  of  dliMU  and  olhan.    1S73. 
1.    PsAT  roB  DoiuaTia  Pun.    Ot*.   Edited  by  3-  F.  PtMnam. 
1.    S>FOBt  OR  TBI  Salt  Snora  Lutd*  suz  the  Btatb  ot  1Iixhb«ota.    A.  htatwj  of 

all  Dadal  Iranaaetlona  ralatliis  tai  tbam,  anil  a  itaUBMnl  ot  Ihalr  unoonl  and  location. 

«!*.    Bt  S.  a.  WiadiM. 

4.  A  Cataumub  or  tbb  Pi.ABn  or  IfimtBaoTA;  pn^nai  In  1S6B  bj  Dr.  2.  A.  L^iam, 
contilbDtod  to  Iha  Oaohifieal  and  Nataral  HIatorj  Bnrrar  of  KlnBaaon,  and  pnbll«hed 
b7  tha  «t>l*  Bortlealtaial  Booiatr  1b  Wt. 

B.    C1BOIII.AB  Ko,  t.     RalallDg  lo  bobnj,  and  [ivlng  ganaral  dinatloni  tor  coUacUng 

InTormatloD  on  tba  dora  of  tha  (taW.    tSTS. 
t.    Ct»oin.AB  Ko.  a.    TlMaatabUahmaBiaadoriaoUatloDof  thaHaaaam.    isn. 
T.    CuoDLAB  Wo,  4.    BalallDgtodniillCalaalD  tha  Uoaaam  and  aiehan(a*.    UTS. 

5.  Ta  BuiLDiMO  Srona,  Ci^ia,  Luna,  CiuBn,  Roorue,  Flabsibo  abs  pAma 
BToxai  or  HinBaoTA.    A  afsdal  report  br  S-  H.  RSiuAaU.    USD. 

>.    CiBODLAB  No.  B.    To  BoUdaia  and  ^narrrmen.    BelatlBflotlwcollaction  of  two-lncb 
cabaa  of  building  atonaa  tot  phjileal  (aata  of  itrangth,  and  tor  chamlcal  aiamiBBtlon,  aad 
aamplea  ot  claj  and  brick  tor  tba  Goiwral  Hoaaam.    1880. 
10.    C1BCITI.AB  So.  a.    ^  oimara  of  mlUa  and  anlmproTod  walar-powat*.'   Balatlng  to  tba 
Hjdroli^ty  and  wal«-pow«ra  of  Hiiuiaaola.    18K>. 
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